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SECTIONONE introduction 

The Riverview Site is loca :ed north of the intersection of Riverside Drive and Jefferson Avenue in 
Riverview, Michigan, Wayne County. Figure 1-1 is a Site Features Map of the Riverview Site 
(Site) that illustrates site ciDnditions. Wyandotte Chemicals Corporation originally purchased the 
property from the Firestone Steel Company in 1951. Wyandotte Chemicals began filling the 
property during mid to late; 1950s. As of the 1960s, the land surface was brought up to the 
present elevation and conf guration. 

In mid to late 1970s, BAS? Wyandotte Corp. sold thepfeperty to Federal Marine Terminals 
(FMT). During development of the property, buriecmash was uncovered in late 1979. As a 
result of this discovery, FMT, U.S. EPA and Michigkn^epanment of Natural Resources 
(MDNR) sued BASF.' 

As a result of these lawsuiis, the property reverted to BASF Corporation' ownership. BASF. 
MDNH. and EPA entered into a Consent Decree that was signed in July 1984. The Decree 
provided that: 

• Two contaminated are.is would be capped with compacted clay and a vegetative cover. 

• Monitor weUs would be installed in selected locations to measure groundwater elevations. 

• Samples of groundwater would be collected from the weUs on a quarterly schedule. 

• Groundwater samples would be analyzed for six selected chemicals of concern. 

• Run-off would be controlled by instaUing three diversion ditches. 

• The site would be inspected semiannually and maintained for 30 years. 

Since 1984, BASF has complied with aU construction, monitoring, and reporting requirements in 
the Consent Decree. 

During the summer of 1998, BASF discovered an area of distressed vegetation on the eastern part 
of the property. Upon examination, BASF discovered the area was east of the North Cap Area 
and west of a partially completed slurry waL The area also has on occasion displayed an elevated 
water table. Soil samples ]Tom the area reported high concentrations of salts and a high pH. 
These results were shared with the Department of Environmental Quality (DEQ). Since 
September 1998, BASF hcS been working cooperatively with the DEQ to develop a remedial 
strategy for the Riverview property. In March 1999, BASF had several meetings to coordinate 
additional groundwater and surface water sampUng with DEQ and develop an approach for 
further investigation of hydrogeological conditions. As a result of these meetings, it was agreed 
that BASF would provide a Work Plan to DEQ that describes a focussed investigation. The 
following sections describe the approach that BASF wOl be using to further address groundwater 
and remedial issues at the Site. 

1.1 PROJECT OBJECTIVES 

This Work Plan describes :he activities to be performed at the Site. The overall approach to this 
project wiE be to further assess the site hydrogeologic conditions and evaluate remedial 
alternatives using the Engineering Evaluation/Cost Analysis (EE/CA) program. As part of the 
EE/CA investigation, the following objectives wOl be satisfied: 
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SECTIONONE introduction 

• Assess the hydrogeological conditions and subsurface water quality at the Riverview Site. 

• Evaluate the integrity of the existing capped portions of the landfill and their ability to perform 
intended functions. 

• Assess and remove oil;/ material found in one monitoring weU. 

• Evaluate potential response actions or remedial measures to ensure BASF's compliance with 
environmental regulatiiDns. 

The overall approach used during the EE/CA project will involve the following methodology and 
sequence of work element;;: 

• Collect supplemental information to fill in data gaps in the existing database. Since the site 
has thirteen existing monitoring weUs and monitoring has been ongoing as part of the existing 
Consent Decree, the following media will be the focus: 1) assess the vertical and horizontal 
extent of Chemicals of Concern (COCs) in the groundwater beneath the site and near surface 
water mixing zones, and 2) evaluate the integrity and performance of the existing remedial 
measures that have been performed as part of the 1984 Consent Order. 

• Develop remedial alternatives that are protective of human health and the environment and 
that meet groundwater surface water interface (GSI) criteria for mixing zones. 

1.2 WORK PLAN ORGANIZATION 

This Work Plan outlines the activities to be performed as part of the EE/CA. It is intended to 
provide a description of site history and chemical usage and to present the Scope of Work that 
will be implemented to fulfill the EE/CA objectives. A Sampling and Analysis Plan (SAP), 
including the Field Samplirig Plan (FSP) and the Quality Assurance Project Plan (QAPP), are 
provided in Appendices A and B, respectively. 

The text portion of this Work Plan is divided into six (6) sections. Section 1.0 is the introduction 
and describes the project objectives and organization. Information regarding historical property 
uses physical setting and a summary of previous investigations is presented in Section 2.0. 

Section 3.0 presents the Sii:e Conceptual Exposure Model (SCEM) and discusses potential 
pathways and receptors, investigative data gaps, and potential remedial technologies for 
protecting human health and the environment. The specific EE/CA Scope of Work is discussed in 
Section 4.0 and consists of the following tasks: 

• Subsurface investigation near WeU-M; 

• Groundwater Investigation; 

• Landfill Cap Investigation; and 

• Slurry Wall Delineation. 

Key elements of the SAP aid the QAPP are summarized in Section 5.0. A project schedule is 
discussed in Section 6.0. 
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SECTiONTWO Background 

This section provides a summary of known site conditions. Information related to site history, 
physical setting and work completed as part of the 1984 Consent Order is provided in the 
following sections. 

2.1 HISTORY 

Wyandotte Chemicals Coiporation purchased the property from the Firestone Steel Company in 
1951. Historical aerial photographs show the property was undeveloped and vacant at the time of 
the purchase. The eastern half of the property appears to have been a marshland, and the western 
half was occupied by open fields. Wyandotte Chemicals began filling the property during the mid 
to late 1950s, and by the late 1960s, the land surface was essentially at its present size and shape. 

.According to historical inl'ormation, the vast majority of the materials used to fill the property 
consisted of demolition debris, rocks, dirt, and clay. Other materials brought to the site consisted 
of off-spec materials from the West Plant (the consumer products division), discarded glassware 
from the laboratories, soda ash, and general plant refuse (trash) from the North and South Works. 
Some historical information describes site access as being uncontrolled, and anyone wishing to 
dump unwanted debris on the property was able to do so. 

The thickness of the fill materials increases from west to east. The western side of the property 
was not filled to any great extent. Where subsurface information is available, it shows the fill is 
less than five feet thick, and in most areas it is less than three feet thick. The eastern side of the 
property received the bulk of the fiH. Not only was the shore moved some 150 feet eastward, but 
the fill reaches a maximum measured thickness of 23 feet along the eastern boundary. 

Filling along the shore made it possible to dock ships at the property. During the 1960s and 
1970s, Wyandotte Chemicals Corporation (and possibly BASF Wyandotte Corporation) tied ships 
to the property and unloaded limestone and coal. These raw materials were stored at the 
Riverview property intermittently as a hedge against shipping difficulties during labor disputes. 

Also during the 1960s and 1970s, BASF Wyandotte Corporation allowed rock salt to be stored 
on the property. The most reliable information indicates the Wayne County Road Commission 
owned the salt. .Analytical work on the rock salt reportedly found small amounts of arsenic oxide, 
and this finding was presented to the MDNR. 

BASF marketed the site for development during the mid to late 1970s. Ultimately, Federal 
Marine Terminals (FMT) piurchased the 30-acre parcel after two environmental surveys and 
numerous soil and water siimples showed the site was contaminated with a variety of organic and 
inorganic chemicals. Chemicals found at the Riverview Site include: pentachlorophenol, arsenic, 
mercury, benzo(a)pyrene, iuid naphthalene. 

In spite of this knowledge, FMT consummated the sale and began construction. When the 
presence of buried trash w;is uncovered during excavation in late 1979, FMT, EPA, and MDNR 
sued BASF. 
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SECTIONTWO Background 

As a result of these lawsuits, the property reverted to BASF Corporation's ownership. BASF, 
MDNR, and EPA entered into a Consent Decree that was signed in July 1984. The Decree 
provided that: 

• Two contaminated areas would be capped with compacted clay and a vegetative cover. 

• Monitor weUs would be installed in selected locations to measure groundwater elevations. 

• Samples of groundwater would be collected from the weUs on a quarterly schedule. 

• Groundwater samples would be analyzed for six selected chemicals of concern. 

• Run-off would be controlled by installing three diversion ditches. 

• The site would be inspected semiannually and maintained for 30 years. 

BASF complied with all construction, monitoring, ancf reporting requirements in the Consent 
Decree. 

In 1985, BASF leased a fo ar-acre portion of the property to the City of Riverview. The City used 
the parcel to expand parking for their boat launch facility adjacent to the toU bridge. This lease 
arrangement was approved by the EPA and the MDNR. 

BASF complied with the te:rms of the Consent Decree by inspecting the property regularly, 
collecting groundwater samples and water elevations quarterly, and submitting aU required reports 
to the EPA and to the MDNH. (The Department of Environmental Quality, or DEQ. took over 
the MDNH's responsibility for the site in 1994.) 

During the summer of 1998, BASF discovered an area of distressed vegetation on the eastern part 
of the property. Upon examination, BASF discovered the area was east of the North Cap and 
west of a partially completed slurry wall. The area also displays an elevated water table. Soil 
samples from the area had liigh concentrations of salts and a high pH. These results were shared 
with the DEQ. Coincidentally, the DEQ was reviewing file information for the Riverview 
property and requested BASF personnel to provide clarification. Since September 1998, BASF 
has been working cooperatively with the DEQ to develop a remedial strategy for the Riverview 
property. 

2.2 GENERAL GEOLOGY 

The oldest geological units encountered at the Riverview site are carbonate bedrock units. Two 
boreholes in the southweste;m portion of the property encountered dolomitic bedrock at depths of 
approximately 50 feet. Six boreholes in the eastern and northern portions of the property 
encountered limestone at depths of approximately 50 feet. If these descriptions are accurate, the 
limestone unit is likely the Devonian Dundee Formation and the dolomites are Kkely the 
uppermost portion of the Detroit River Group. Bedrock maps prepared by the Department of 
Natural Resources (Mozola 1969) show the Dundee Limestone to be the uppermost bedrock unit 
in this area. 

The bedrock is overlain by a gray silty clay. This clay unit reaches a maximum measured 
thickness of 33 feet under the site, and it probably represents a till deposited during the latest 
glacial stage. This unit is t)pical of the clay tills found throughout Southeastern Michigan. Some 
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SECTIONTWO Background 

boring logs describe a sandy, gravelly clay unit with rock fragments at the base of the till. This 
unit may represent an erosional conglomerate on top of the bedrock. 

The gray clay tiH is overlain by a brown and gray silty clay. This clay unit is present in nearly 
every boring on site. It prDbably is equivalent with the underlying gray clay but represents a 
weathered zone on top of the larger clay till unit. The upper contact on the clay is sharp and most 
likely unconformable. Both varieties of clay are very dense; tests report permeability values in the 
10"̂  cm/sec range (Dillon :.989). 

The clay tiU unit is overlain by one of three different units: the Native Sand Unit, the Peat Layer, 
or fill. Each unit is described below. 

The Native Sand Unit is younger than the clay till and older than the Peat Layer. The Native Sand 
Unit is composed of fine to medium grained, unconsolidated sand grains with traces of silt and 
clay. Twelve boring logs from the Riverview property describe a thin sand unit under the site. 
All borings are on the eastern half of the property. BASF believes this sand unit correlates in time 
of deposition and in depositional environment with the Native Sand Unit found under the North 
Works site. Where encountered under the North Works site, this sand is well sorted, cohesive, 
very loose, and saturated. Some samples display cross bedding. Roots from the overlying Peat 
layer are abundant and trace fossils (worm burrows) are common. BASF's experience on the 
North Works property shows that this sand unit occupies depressions in the surface of the 
underlying clay unit, and tfie sand may not be continuous even across relatively small areas. The 
sand unit probably represents channel fill deposits from the Detroit River, and the size of the 
particles indicates the load capacity of the moving water. 

The Peat Layer is the youngest naturally occurring sedimentary unit at the Riverview property. 
Where the layer occurs, the sediments are described as "black, organic, clay, silt", "black sand and 
organic muck," or "peat". Boring logs do not describe this unit under the western portion of the 
Riverview property, but they illustrate a thickening of the unit in an eastward direction. Historical 
aerial photographs show the eastern portion of the site to be underwater or an emergent marsh, 
depending on the water level in the river at the time the photograph was taken. The sediments in 
the Peat Layer represent deposition in a marshy, shallow portion of the Detroit River probably 
similar to present-day Humbug Marsh. 

Where encountered elsewhere along the Detroit River, the Peat Layer consists of peat and soft, 
lean, black clay. The unit has a high organic content. The thickness of this unit varies between 
zero and a few feet. At some locations, the Peat Layer is dry while at others it is wet. The unit 
likely forms at least a poor confining layer. 

The fill unit overlies the entire surface of the property. The composition of the material changes 
from place to place, but can be characterized generally as demolition debris, earthen materials, and 
plant trash. In some areas, the fill is described as "chemical wastes" but very few adjectives are 
used to discriminate further. The limited information available from people who worked on the 
property describe the fiH as containing concrete rubble, scrap metal, glassware, soda ash, caustics, 
cardboard and steel drums, coke, cinders, bricks, carbon anode and cell parts, surfactants, and 
miscellaneous trash from all the Wyandotte plants. After aU filling operations ceased, the surface 
of the property was groomed with crushed Umestone to form a durable surface to drive on and to 
store bulk commodities. 
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SECTIONTWO Background 

Today, the surface of the property is covered with topsoU and clay. A generalized cross section 
illustrating site conditions is presented in Figure 1-3. The two capped areas cover approximately 
one-half the property. Ty/o feet of compacted clay and six inches of topsoil comprise the cap 
materials. Elsewhere on the property, only the topsoil dressing is known to be present. The 
vegetation on site is limited to grasses. The Consent Decree specifically prohibited deep-rooted 
plants because they could damage the cap. 

2.3 SUMMARY OF EE7CA DATA NEEDS 

As described in the preceding section, the Riverview Site has been partially remediated by 
installing two clay caps ard the groundwater has been monitored during the past 15 years. The 
extent of fill areas within the site boundaries has been extensively investigated. The COCs used 
during the monitoring portion of the existing 1984 Consent Order have been identified as: 
naphthalene, benzo(a)pyre:ne, pentachlorophenol, PCBs, mercury, and arsenic. Results from 
recent sampling indicate tliat several additional VOC, SVOCs and metals parameters exceed GSI 
generic screening concentrations and, therefore, additional parameters wU] be analyzed in future 
studies. The recent monitoring and samphng events have provided data to identify three (3) 
media that have data needs and wiU require further investigation in the EE/CA. These media 
include the following: 

' e -

• Groundwater in perimeter areas of the site and vertical depths within underlying clay soils. 

• Soil conditions within the two existing landfill cap areas. 

• Subsurface soil in areas where oil has been observed and near the existing partial slurry wall. 

Sections 3.0 and 4.0 of the EE/CA Work Plan identify Data Quality Objectives and describe the 
EE/CA Scope of Work that is planned for the Site. The Sampling and Analysis Plan 
(Appendix A) provides the: methodology for collecting and analyzing the landfill cap samples, 
subsurface soil, and groundwater samples that have been identified for completing the EE/CA. 
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S E C T I O N T H R E E Bata Quality Objectives 

This section describes the Data Quality Objective (DQO) process that has been used in developing 
the EE/CA workscope. DQOs are statements that define the type, quality, and quantity of data 
needed to support defensible risk management decisions. They are developed by a systematic 
process, defined by USEPA as the DQO process (USEPA 1993a). When used, they are an 
effective tool in developing sampling designs and avoiding the collection of data that are 
inconsequential to decision making. As part of the EE/CA for the Site, the DQO process wiU 
accomplish the following: 

Clarify the objectives of the EE/CA; 

Specify how the sampling data wiU be used to support decisions; 

Define the most appropriate type of data to collect: 

Specify the quantity and quality of data to be coUected; and. 

Specify decision errors for establishing the quantity and quality of data. 

The DQO process consist; of the following seven steps: 

Step 1: State the Problem - Concisely describe the problem to be studied; 

Step 2: Identify the Decision - Identify the decisions that will solve the problem using 
media sam})ltng results; 

Step 3: Identify the Inputs to the Decision - Identify the information needed and the 
resulting measurements that need to be taken to support the decision. These 
include sources for each item of information and information needed to establish 
action levels; 

• Step 4: Define the Study Boundaries - Specify the conditions (time periods, spatial areas, 
and situations) to which the decisions will apply and within which the data will be 
collected; 

• Step 5: Develop a Decision Rule - Define the conditions by which the decision-maker wiU 
choose among alternative risk management actions. This is usually in the form of 
an "if..then" statement; 

• Step 6: Specify Acceptable Limits on Decision Ertors - Define, in statistical terms, the 
decision m^Jcer's acceptable error rates based on the consequence of making an 
incorrect decision. A decision error rate is the probability of making an incorrect 
decision ba;;ed on data that inaccurately estimates the true conditions at the site; 
and 

• Step 7: Optimize the Design - Evaluate the results of the previous steps and develop the 
most resource-efficient design for data collection that meets aU DQOs. 

Each of these steps is applied to the objectives described for the EE/CA work scope identified in 
Section 1.1. The following sections describe the specific DQOs for the Site. 
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SECTIONTHREE: Bata Quality DDjectives 

3.1 STATEMENT OF THE PROBLEM 

The first step of the process is to state the problem to be studied concisely. The purpose of this 
step is to define clearly the: problem that requires new environmental data so that the focus of the 
study wiU be clear and unambiguous. 

Therefore, the problem to be addressed in this EE/CA involves developing a Response Action 
Objective for the Site. This Response Action Objective wiU need to focus on preventing or 
reducing exposure to COC ŝ and thus protect human and ecological receptors. Considering the 
extensive database that exists for the Site, the COCs for the EE/CA include the following: 

• 1984 Consent Order Parameter List: 

» Benzo(a)pyrene 

» Naphthalene; 

» Pentachlorophenol: 

» PCBs (1 WeU); 

» Arsenic; and 

» Mercury 

• Additional Parameter List for GSI generic exceedances. 

Groundwater samples wtut collected by BASF and MDEQ in March 1999. The results from this 
sampling event were revie\ved and compared to Industrial-Commercial GSI criteria listed in 
Part 201 of the Natural Resources and Environmental Protection Act. Concentrations of the 
following parameters exceed GSI criteria in the wells near the Trenton Channel. The following 
additional parameters wiU be added as COCs during future investigative work. 

» Ammonia* » Chromium' 

» Cyanide e » Lead 

» Acenaphthene • » Acetone 

» 2,4-dimethylpheno] "' » Methylene Chloride 

» Ruorene ^ » Vinyl Chloride 

» Bis (2-ethylhexyl) phthalate » Xylenes 

» 2-methylphenol i 

» Phenol I 

» Phenanthrene* 

The lateral and vertical extent of the subsurface water contained within the landfiUed areas of this 
Site wUl be the focus of this investigation. The previous investigations that have been conducted 
on-site have described the hydrogeology and provided an adequate delineation of COCs in 
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SECTIONTHREE; Data Quality Objectives 

subsurface water within the landfiUed areas of the Site. These COCs have been detected 
principally in subsurface simipling results obtained frorajheJandfiUed material and not from 
groundwater bearing formations. In particular, the-lhixing zone between the landfiUed area and 
Trenton Chaimel (Detroit River) wHl be evaluated in teriiis of GSI compliance issues. 

3.2 IDENTIFICATION OF THE DECISION 

The second step of the process is to identify decisions that wOl solve the problem. The purpose of 
this step is to identify the decisions that wiU use environmental data to address the potential 
contamination problem and to state the actions that could result from the resolution of each 
decision statement. 

.At the Site, two primary decisions are to be made prior to implementation of a Response Action 
and consist of the following: 

• What Response Actiori Objectives are required to adequately protect human health and the 
environment? 

• What Response Actior Altemative(s) wiU be adopted on the Site to achieve the Response 
Action Objectives and meet GSI compliance? 

3.3 IDENTIFICATION OF THE INPUTS INTO THE DECISION 

The third step of the process is to identify information needs. The purpose of this step is to 
identify the information inpiuts that wiU be required to resolve the decision and evaluate which 
inputs require environmental measurements. 

3.3.1 Site Conceptual Exposure Model 

A Site Conceptual Exposure Model (SCEM) that depicts the pathways and media by which 
exposure to COCs may occur at the Riverview Site is shown in Figure 3-1. Observations made at 
the Site and a review of pre-vious investigations were used to develop the exposure scenarios 
depicted in the SCEM. The SCEM wiU be updated as the investigation progresses. 

As shown in Figure 3-1, the SCEM begins with the primary source of chemicals being a result of 
historical landfiUing operations. When the COCs are released to environmental media they can 
migrate via surface runoff, subsurface leachate or on the existing cover soils of the landfiiUed 
areas. 

Once the COCs have reached the surface water, groundwater or surface soils, there are three 
possible receptors, if exposure pathways are present. On-site workers potentially can be exposed 
to COCs by way of direct contact with water, soil and/or volatile emanation to either ambient or 
indoor air. Ingestion, dermal contact and inhalation are the potential routes of exposure. Off-site 
residents potentially can be exposed to COCs in surface runoff water, sediment and water in the 
Detroit River. Ingestion and dermal contact are the potential routes of exposure. Ecological 
receptors potentially can be exposed to COCs by way of direct contact with surface runoff', 
sediment or water in the Detroit River. Ingestion and dermal contact are the potential routes of 
exposure. 
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SECTIONTHREE Bata Quality Qftlectives 

In summary, the SCEM provided in Figure 3-1 depicts the potential complete and significant 
exposure pathways for on-site workers, off-site residents and ecological receptors. Previous 
sampling has defined the COCs present in the subsurface water within the landfiUed area of the 
Riverview Site. The Wor< Scope for this investigation wUl addiess-daiagap^elated to 
hydrogeological conditions and groundwater flow rate in tlle^mixing zone)irez. In addition, the 
investigation wiU coUect data to evaluate the performance oishe-€ftppS3portion of the landfiU. 
Tlie potentiaUy significant pathways depicted on the SCEM wUl be verified. At the conclusion of 
the investigation, the Resp'Onse Action Objectives wOl be refined using updated hydrogeological 
data, analytical sampling cf the groundwater media, and evaluation of the GSIrqixing zonfe) along 
the Trenton Channel. 

3.3.2 Decision Inputs 

The major decisions requij-ed during preparation of the EE/CA Report wUl include the foUowing: 

• Develop Response Acvion Objectives that wUl protect human health and the environment; and 

• Select Response Action Altemative(s) that achieve the Response Action Objectives and meet 
GSI compUance. 

The foUowing information is needed to support these decisions: 

• Refinement of the preliminary SCEM that depicts complete and potentiaUy significant 
pathways; 

• Delineation of the lateral and vertical extent of COCs in subsurface water and groundwater; 

• Periodic water level data to confirm water flow in landfiUed areas and to evaluate movement 
of groundwater venting to the Trenton Channel; 

• Evaluation of the performance of the existing LandfUl Cap; and 

• The Response Action Objectives wUl focus alternatives on presumptive remedies that prevent 
or reduce exposure to COCs and thus protect human health and the environment. Response 
Action Alternatiye^will be developed for those COCs identified in subsurface groundwater 
and the griming zone ihat warrant remedial activity. 

— ^ — I 

/ 

3.3.3 DataTJuality Requirements for Chemical Analysis Data 

Groundwater samples used to delineate extent of COCs wUl be analyzed for site-specific VOCs, 
SVOCs and metals. Table 3-1 identifies the parameter list for future groundwater sampling 
activities. In addition, groundwater samples wUl be analyzed for parameters necessary to evaluate 
the potential for intrinsic bioremediation processes to occur. 
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SECTIONTHREE Bata Quality Qhjectives 

Selected wells wUl be analyzed for geochemical parameters in order to evaluate the potential 
natural attenuation. The foUowing parameters wiU be measured using field meters. 

Field 

• Dissolved Oxygen 

• Redox Potential 

• pH 

The foUowing parameters wUl be evaluated by the B.ASF Inorganic Laboratory in Wyandotte. 
Michigan: 

Laboratorv 

Carbon dioxide • 

Nitrate 

Phosphate l > ' ^ ^ O ' ^ 

Methane . V 

Sulfate '̂  

Total Iron 0/ 

Reduced Iron (Ferrous) 

Chloride 

Alkalinity 

Hardness 

Groundwater elevation and surface watep.elevatia[imeasurements in the Trenton Channel wUl be 
coUected to evaluate flow directions and mixing z^pe^hydrauUc connection to the Trenton 
Channel. 

Additional details regarding sampUng procedures and analytical requirements are discussed in the 
FSP and QAPP. This testing wUl provide an analytical database consistent with previous 
investigations aUowing for evaluation of complete pathways and appUcabiUty of presumptive 
remedies. 

3.4 DEFINITION OF THE STUDY BOUNDARIES AND POTENTIAL AREAS 
CONSIDERED FOR REMEDIATION 

The fourth step of the process is to define the study boundaries. The purpose of this step is to 
define the conditions (spatial and temporal boundaries) to which the decisions wiU apply and 
within which the data wiU be coUected. 

The temporal study bound;iries are expressed as the current and, to some extent, future conditions 
at the Site. Response Action Objectives wUl be met for curtent and future conditions. It is 
understood that the Site wiU remain as an industrial land use setting. 
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SECTIONTHREE Bata Quality Qniectives 

Since the existing water analytical results indicate the occurrence of several COCs in subsurface 
water in the landfUled mai;erial beneath the Site, the hydrogeologic investigation wUl be focused 
toward perimeter and deep formation sampling. The landfiU cap borings wUl be focused on 
evaluating the integrity of the existing cap construction. The subsurface soU investigation wUl be 
focused on verifying existing data and delineating potential oUy source area contamination. The 
study boundary for the EE/CA includes the perimeter areas of the known landfiUed areas and 
groundwater beneath and adjacent to the Site. 

3.5 DEVELOPMENT OF DECISION RULES 

The fifth step of the process is to develop decision rules. The purpose of this step is to integrate 
the outputs from previous steps into a single statement that describes the logical basis for 
choosing among alternative actions. i 

Decision rules define the conditions by which the decision-maker wUl choose among alternative 
risk management actions. This usuaUy is in the form of an "if...then..." statement. 

3.5.1 Decision Rules for Decision No. 1 (Adequacy of Response Action Objectives) 

1. If an exposure pathway identified on the Site Conceptual Exposure Model is found to be 
complete and significant, then a Response Action Objective and a Remedial Action are needed 
to address that pathway either by eliminating potential exposure or reducing predicted risk. 

2. If a Response Action Objective and Remedial Action are needed, then the particular pathway 
wUl be addressed that represents a potential risk to human health and the environment. 

3. U the preUminary goal cf using th^^iJong zone '^I for groundwater are unachievable using 
available presumptive remedial tedmologies for groundwater, then Intrinsic Remediation 
Techniques or asymptotic groundwat^'rteaftaprliiTiits will be established as a long term Response J 
Action Objective based on remedial system monitoring and groundwater monitoring. 

3.5.2 Decision Rules for Decision No. 2 (Selection of Remedy) 

If continued exposure to subsurface water indicates a threat to human health and the environment, 
then remedies wUl be considered for meeting Response Action Objectives. When evaluated in the 
EE/CA Report, these remedial technologies may include the foUowing separately or in 
combination: in-situ treatrrent; naturaT>i^nuation; hydraulic control and/or containment; 
phytoremediation; long-term monitoring; selective capping and infiltration control of surface soU; 
and deed restrictions. 

3.6 SPECIFICATION OF ACCEPTABLE LIMITS ON THE DECISION ERRORS 

As described in Section 2.0, there has been a considerable amount of analytical data coUected 
from the Site. The Site hai; been previously evaluated in terms COCs and extent of fiUed areas. 

Considering the number of samples coUected to date, the Ukelihood of making decision errors is 
very low at this Site. The COCs have been confirmed during the past 15 years of monitoring and 
during recent 1999 samplirg events. In general, when using USEPA guidance to calculate 
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SECTIONTHREE Bata Quality flmectives 

exposure point concentrations, approximately 15-20 samples are adequate to obtain reUable . , 
estimates of the mean and 95 percent UCL. Since, the existing sample numbers exceed these 
sample quantities, the existing data when combined with the EE/CA investigation sampling results 
wUl be adequate for making response action decisions. 

3.7 OPTIMIZATION OF THE DESIGN 

The seventh step of the process is to evaluate results from previous steps and develop an. efficient 
design for the EE/CA investigation. The purpose of this final step is to identify the most 
resource-effective sampling and analysis design for generating data that are expected to satisfy the 
DQOs. 

Based on the data requirements identified in Section 3.2, and an evaluation of existing data and 
EE/CA data needs, a field sampling program has been- designed. Optimization of the sampling 
program has taken place in steps 1 through 6 of the DQO process (Sections 3.1 through 3.6). An 
overview of the field sampUng activities that wUl be used to satisfy the DQOs is presented in 
Section 4.0 and describe in detaU in the SAP (Appendix A). 
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SECTIONFOUR EE/Cfl Scope of work 

The foUowing subsections summarize the EE/CA Scope of Work. Field procedures are discussed 
in detaU in the SAP provided in Appendix A. Specific components of the EE/CA Scope of Work 
are described in the foUowing subsections. 

4.1 SUBSURFACE INVESTIGATION NEAR MONITORING WELLS MW-M AND MW-F 

Light non-aqueous phase liquids (LNAPL) have historicaUy been detected in monitoring weUs 
MW-M and MW-F. LNAPL was present in MW-M during the March 3 & 4, 1999 MDEQ and 
BASF groundwater sampling event. In order to investigate conditions in proximity to MW-M, 
the Scope of Work includes completion of the foUowing tasks: 

DriU 6 soU borings around WeU M and MW-F; 

Three of the borings wUl be driUed into the native isoUs to depths of about 25 feet below 
ground surface (bgs). These borings wUl be immediately grouted to ground surface: 

Three of the borings wUl be driUed to the base of the fiU material to estimated depths of about 
10 to 15 feet bgs. These borings wUl be converted to temporary piezometers; 

Continuous soU samples wUl be coUected from aU six borings to identify depth of fiU, soil 
conditions and occurrence of LNAPL; 

Field screening with photoionization unit (PID) or flame ionization unit (FID); 

Survey horizontal and vertical locations of aU borings and temporary piezometers; 

Measure water levels aod characterize LNAPL layer; 

Conduct baU down tests in the temporary piezometers and monitoring wells MW-M and 
MW-F to monitor the LNAPL recovery rate; and 

If an LNAPL is identified in any temporary piezometer or existing weU, manuaUy baU LNAPL 
and instaU hydrophobic sorbing booms. 

Depending on the quantity of LNAPL coUected, more active recovery methods such as LNAPL 
recovery pumps wUl be corisidered. 

4.2 GROUNDWATER INVESTIGATION 

The 13 existing monitoring wells (MW-A through MW-M) were instaUed as part of the Consent 
Decree. It appears that moj.t of the monitoring weUs have been instaUed in landfUled and capped 
areas of the site. WeU logs are not avaUable for these monitoring weUs. The existing monitoring 
weU configuration does not provide an evaluation of groundwater, but rather the leachate in fUl 
material. The existing welL; are acceptable for measuring gradients of Uquids in the fiU and the 
downgradient weUs can be ased in evaluating potential discharge to the Trenton Channel. 
However, the existing weU system does not provide adequate coverage to evaluate groundwater 
quaUty and quantity beneath and adjacent to the site. 

The objective of this groundwater investigation wUl be to evaluate vertical and lateral extent of 
groundwater conditions. Ir. particular, the characteristics of soUs underlying the tiU and 
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SECTIONFOUR EE/CA Scope of work 

occurrence of groundwater need to be assessed. In order to evaluate groundwater conditions, the 
foUowing tasks wUl be cor:ipleted: 

• InstaU six shaUow monitoring weUs and six deep monitoring weUs to investigate conditions 
outside of the capped iirtas. Three shaUow and three deep weUs wUl be nested. The shaUow 
weUs wiU be instaUed to depths adequate for evaluating conditions in the landfiUed areas. The 
deep weUs wUl be instaUed to depths adequate for evaluating condition in the underlying 
natural sUty clay soUs. 

The deep weUs that are; driUed in fiU areas wUl be set through surface casing to isolate the 
weUs from fiU leachate and prevent vertical migration: 

.AU weUs wiU be constructed of 2-inch PVC risers and screens; 

CoUect groundwater sijnples from new and existing weUs; 

Measure water levels fi"om aU new and existing weUs: 

Perform continuous sampUng in order to describe the fiU and material soUs; 

Perform laboratory hycrauUc conducti\aty testing of soU samples coUected using six Shelby 
tubes pushed into native underlying soUs; 

Perform hydrauUc conductivity testing (rising head slug tests) on natural water-bearing zones 
to evaluate formation yields; 

CoUect weekly water level measurements from aU weUs and the Trenton Channel for a period 
of three months; 

Survey horizontal and vertical locations of aU weUs; and, 

CoUect groundwater samples from below the first encountered water table at three Geoprobe 
borings located adjacent to the Trenton Channel near the mixing zone. 

Groundwater samples from the existing weUs, shaUow and deep weUs and the Geoprobe water 
samples wUl be analyzed for parameters included in the original 1984 Consent Decree and 
parameters that were detected in excess of MDEQ GSI standards during the March 1999 
groundwater sampling event. These parameters include arsenic, chromium (total), lead, mercury, 
ammonia, cyanide, benzo(a)pyrene, phenanthrene, naphthalene, pentachlorophenol, acenaphthene, 
2,4-dimethylphenol, fluorene, bis (2-ethyUiexyl) phthalate, 2-methylphenol, phenol, acetone, 
xylenes, methylene chloride, and vinyl chloride. In addition, the groundwater sample coUected 
from M\\^-B wUl be analyze;d for PCBs 

Other field parameters recorded wUl be Dissolved Oxygen (DO) and Oxygen-reduction Potential 
(Redox). These parameters wUl be recorded to support decisions regarding potential remedial 
activities. 

Groundwater samples from the new deep and shaUow weUs wUl also be analyzed in the field for 
hardness. Hardness and final pH readings coUected during weU purging wUl be used to determine 
the GSI value for the MDEQ Part 201 Generic Cleanup Criteria and Screening Levels. The GSI 
values for lead and chromium are dependent on hardness. These readings^wUl be used to calculate 
the correct lead and chromium GSI values for the site 
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SECTIONFOUR EE/CA Scope of Work 

Additional sample volumes may be coUected to analyze for geocherrucal parameters that may 
support selection of a potential remedial strategy. These include: Nitrate, Manganese(n), Fe(II), 
Sulfate, Methane, Chloridii, and AlkaUnity. These analyses may be run in the field or at the 
analytical laboratory. 

4.3 EVALUATION OF EXISTING CLAY CAPS 

As Ulustrated on Figure 2-1, two areas of the site have been capped with clay. The capped areas 
encompass approximately 10 acres of the 30-acre site. There is Uttle information concerning the 
design or construction records of these caps. Reportedly the caps consist of approximately 24 
inches of clay. The foUowing tasks wUl be completed in order to evaluate the integrity of the cap 
and thickness of fiU material outside the capped areas: 

DrUl 28 shaUow soU borings to a depth of 5 feet bgs; 

Perform continuous soU sampling; 

Advance 18 of the cap borings with a Geoprobe; 

Advance 10 cap borings with a conventional drilling rig to coUect Shelby tube samples for 
geotechnical testing; 

InstaU 14 temporar}' PVC gas probes to measure gas pressure, C02, 02 and methane; 

Upon completion of drilling, backfiU boring locations with a bentonite/cement grout; and, 

Survey horizontal and vertical locations of aU borings. 

Ten of the cap borings wiU be driUed with 4.25-inch ID hoUow-stem augers HSA so that Shelby 
tubes can be coUected. SoU samples wUl be logged and described as discussed in Section 2.4.1 of 
the Field SampUng Plan. The Shelby tubes wUl be coUected from 10 of the cap borings for 
geotechnical analysis, as described below. The 10 borings for geotechnical analysis wUl be 
distributed spatiaUy to evaluate the extent and composition of the caps and the fiU material. As 
shown on Figure 2-1, the Ŝ helby tubes wiU be coUected from the foUowing 10 cap borings: CAP-
1; CAP-11, C.AP-15, CAP-18, CAP-19, CAP-22, CAP-24, CAP-26, CAP-27, and CAP^31. 

4.4 SLURRY WALL INVESTIGATION 

AvaUable information indicates that FMT began construction of a bentonite slurry waU near the 
Trenton Channel. BASF bsUeves that the waU extends approximately 350 feet southward from 
the northeast comer of the property. URSGWC completed a review of BASF files; no additional 
information was avaUable concerning the slurry waU. In order to evaluate the location of the slurry 
waU, the foUowing activities are proposed: 

• Excavate two shaUow (0-5 ft bgs) trenches that extend perpendicular to the fenceline. The 
trenches are anticipated to extend approximate 100 feet in length. An attempt wUl be made to 
not disturb the waU; 

• Upon completion the trenches wUl be backfiUed with spoils removed; and 

• Survey the horizontal location of the slurry waU. 
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SECTIONFOUR EE/CA Scope of Work 

The purpose of this work wUl be to identify the location of the waU, so if future remedial actions 
can either supplement or tie-in to this structure when its location is identified. The proposed 
location of the trenches ai'e presented on Figure 2-1. 

4.5 WATER BUDGET HELP MODEL 

In order to prepare an esttxiate of the potential for venting of groundwater from the site, two flow 
components need to be evaluated. One of the components involves the amount of water.that is 
entering the site from precipitation onto the existing cap. The subsurface information obtained 
from the LandfiU Cap Borings wUl be used in conjunction with the Hydrologic Evaluation of 
LandfiU Performance (HELP) Model to calculate the amount of water reaching the subsurface fiU 
as a result of infUtration. Results from the HELP Model wUl be used to develop a water budget 
for the 30-acre site that inc:ludes runoff, runon, evaporation and infiltration. 

The second component in\olves the amount of water that is passing through the site from 
groundwater seepage enteiing upgradient locations and discharging through the fiU into the river. 
The groundwater elevations, Trenton Channel elevations and flow rate obtained during the 
hydrogeological investigation wUl be used to evaluate hydrauUc gradients and groundwater flow 
rates beneath the Riverviev*' Site. 
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SECTIONFIVE Sampling Analytical Procedures 

SampUng and analytical procedures are summarized in the SAP and QAPP provided as 
Appendix A and B, respectively. 

5.1 FIELD SAMPLING PLAN SUMMARY 

The FSP provides detaUed procedures for aU field activities including the coUection of subsurface 
soU samples, test pit excavation, the instaUation of monitoring weUs and the coUection of 
groundwater quaUty sampi.es. The sample labeling system and procedures for packing and 
transporting analytical samples is outlined. The FSP also discusses procedures for personnel and 
equipment decontamination. 

5.1.1 Data Acquisition 
s 

Subsurface samples wUl be coUected from spUt-spoons through hoUow stem augers. ShaUow and 
deep monitoring weU construction is planned during the investigation. In general, the wells wDl 
be constructed of PVC casing and sealed from surface infiltration by granular bentonite seals. 
Monitoring weUs wUl be screened in the shaUow and deep portion of the subsurface fiU or natural 
soU units beneath the site. In addition, Geoprobes wUl be used to coUect subsurface water on-site 
near the Trenton Channel. 

5.1.2 Analytical Methods 

Groundwater samples coUected at the site wUl be analyzed for select VOCs, SVOCs, metals, 
PCBs and cyaiUde using appropriate USEPA SW-846 test methods. DetaUed procedures for 
sample coUection, preservation, and shipment are presented in the FSP and the QAPP 

5.1.3 Data Analysis and Reporting 

Upon receipt from the analytical laboratory, all data wUl be vaUdated in accordance with the 
vaUdation procedures and requirements discussed in the QAPP. FoUowing vaUdation, the data 
WLU be compUed and summarized for inclusion in the EE/CA Report. 

5.2 QUALITY ASSURANCE PROJECT PLAN SUMMARY 
The QAPP presents the organization, objectives, and specific quaUty control/quaUty assurance 
(QA/QC) activities associated with the tasks performed for the EE/CA. The QAPP assures that 
the data coUected wUl be ol' sufficient precision, accuracy, representativeness, completeness, and 
comparabUity to meet DQOs. 
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SECTIONSIX Schedule 

The EE/CA for the Riverview Site includes the foUowing mUestones: 

• Preparing, submitting, and revising the EE/CA Work Plan, and SAP; 

• Mobilizing and conducting the EE/CA Field Work; 

• VaUdating and analyxng data; and. 

• Preparing, submitting and revising the EE/CA Report. 

The schedule assumes receipt of MDEQ comments on each draft document within 30 calendar 
days. In addition, the schedule assumes no input, delays, or approvals by U.S. EPA. Approval of 
final documents is assumed to occur within 30 calendar days of submittal of revised documents to 
MDEQ. Any extension of the review time or approval period would delay the foUowing schedule. 

• Submittal of draft EE/CA Work Plan. SAP, and QAP? to MDEQ (April 20,1999); 

• Submittal of final EE/CA Work Plan, S.AP, and Q.APP to MDEQ within 30 calendar days of 
receipt of MDEQ comments (June 20, 1999); 

• MDEQ approval of final EE/CA Work Plan, SAP and QAPP (July 20, 1999): 

• MobUization for conducting EE/CA Work Plan within 10 business days of receipt of approval 
of EE/CA Work Plan, SAP, and QAPP (August 3,1999); 

• Submittal of draft EE/CA Report to MDEQ 30 calendar days after vaUdation of data 
(November 20,1999); and, 

• Submittal of final EE/Ĉ IA Report to MDEQ to 30 days after receipt of comments of draft 
EE/CA (January 20, 2000). 
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Table 3-1 
Parameter List 

EE/CA Investigation 
Riverview Site, Michigan 

Initial Parameter 

Benzo(a)p;/rene 

Naphthalene 

Pentachlorophenol 

PCBs (1 weU) 

Arsenic 

Mercury 

i Additional PirdSf^ 
Acenaphthene 

2,4-dimethylphenol 

Fluorene 

Bis(2-ethylliexl)phthate 

2-methylphenol 

Phenanthrene 

Phenol 

Acetone 

Xylenes 

Methylene (Ihloride 

Vinvl Chloride 

Chromium (total) 

Lead 

Ammonia 

Cyanide 

\\Sn:5NW01\WORD\BASF\Rivcrvicw\Tablc3 .l.doc \SOL 15-Apr-99 



•n 

c 

(A 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
WYANDOTTE, MICHIGAN-ONTARIO 

1967 PHOTOREVISED 1981 

Ugt i t 

'="~~: .^.:~..f—^°— ulr-ii: _-

f//^:3S: 

\ - i ' l i ! . - . - : - . • . • • • • • • 

: \ 

0 "S C5 0.25 1 MILE 

-I 

1000 2000 

.-L_ 
4000 6000 FEET 

CQ-'iTDUR [KTERV^L 5 FEET t y j t i y m a s LCCXIIQH 

GENERAL LOCATION MAP 
BASF PROPERTY - RIVERVIEW, MICHIGAN 

6 DRAWN BY: TBC CHECKED EY: TLW PROJECT NUMBER: 8E0621G DATE: 4 - 1 8 - 9 9 FIGURE NO: 1-1 

URS Bnlner WooOmrtl CWe 



Q 
UJ 

ZD 
O 
UJ 

i n 
< 

a: 
< 
> 

-H 
"in 

I 
"K) 

O 

"m 

+1 
"m 

fCX"^ 

m 

2 " PVC CAP OR PLUG 

WEEP HOLE 

STEEL PROTECTIVE CASING 
WITH HINGED, LOCKING CAP 

CONCRETE 

2 " PVC RISER PIPE 

CEMENT-BENTONITE GROUT 

BENTONITE SEAL 

THREADED FLUSH JOINTS 

SAND PACK 

2 " PVC WELL SCREEN 
WITH 10 SLOT SCREEN 

DRAWING NOT TO SCALE 

TYPICAL SINGLE CASED MONITORING WELL CONSTRUCTION DIAGRAM 
BASF SUE - RIVERVIEW, MICHIGAN 

DRAWN BY: MMS CHECKED BY: MJM PROJECT NUMBER: 8E06216 DATE: 0 4 - 1 8 - 9 9 FIGURE NO: 2 -2 

URS Greiner Woodward Clyde 



— WEEP HOLE 

2" PVC CAP OR PLUG 

STEEL PROTECTIVE CASING 
WITH HINGED, LOCKING CAP 

1O"0 STEEL CASING 

CONCRETE 

2 PVC RISER PIPE 

CEMENT-BENTONITE GROUT 

BENTONITE SEAL 

THREADED FLUSH JOINTS 

SAND PACK 

2" PVC WELL SCREEN 

DRAWING NOT TO SCALE 

TYPICAL DOUBLE-CASED MONITORING WELL CONSTRUCTION DIAGRAM 
BASF SITE - RIVERVIEW. MICHIGAN 

DRAWN BY: MWS CHECKED BY: MJM PROJECT NUMBER: 8E06206 DATE: 0 4 - 1 2 - 9 9 FIGURE NO: 2 - 3 

URS Greiner Woodward Clyde 



o 
a. 
o V 
CC 
m 
o 

O 
O 
O 

UJ 

~ẑ  
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SECTIONONE introduction 

This hydrogeologic investigation and Engineering Evaluation/Cost Analysis (EE/CA) is being 
conducted to provide sufficient information to Michigan Department of Environmental QuaUty 
(MDEQ) to select a Response Action for implementation at BASF Corporation's (BASF) site in 
Riverview (the Site). The response action from this EE/CA wiU eliminate or mitigate 
unacceptable risks to human health and weU'are and the environment arising from the release or 
threat of release of hazardous substances, poUutants, or contaminants at and from the Site. The 
EE/CA wUl involve a focused investigation of the occurrence of chemicals in the leachate and 
groundwater underlying the site. BASF retained URS Greiner Woodward Clyde (URSGWC) to 
conduct this EE/CA for the Site located in Riverview, Michigan. As shown on Figure 1-1, the 
Site is located at the intersection of Jefferson Avenue and Riverside Drive. As shown on Figure 1-
2, Materials Processing Inc.'s Riverview warehouse is located north of the Site and the Trenton 
Channel is located east of the Site. This location was formerly operated by Firestone. 

As discussed in the Work Plan, the Site was owned by BASF and was sold to Federal Marine 
Terminals (FMT) for development into a docking location for material loading and unloading. 
There was extensive Utigation between BASF, FMT and Region V United States Environmental 
Protection Agency (USEPA) concerning the origin of constituents of concern (COCs) detected in 
the leachate found beneath the Site. FoUowing several years of Utigation, the Site reverted to 
BASFs control. 

Based on URSGWC's rev:.ew of existing site information, the foUowing synopsis of site 
conditions has been developed: 

• The eastern two-thirds of the site was fUled with debris, rock and waste to create usable land. 

• The fiU material and waste exists along the river embankment and has a thickness up to 
approximately 23 feet in the center of the Site. 

• The existing monitoring wells have been instaUed in the fUl and are monitoring Uquids 
contained in the fiU (reierred to as leachate). 

• Previous analysis of leachate indicates the presence of metals (e.g., arsenic and mercury) and 
semi-volatile organic compounds (e.g., benzo (a) pyrene, pentachlorophenol and naphthalene) 
in the leachate. MDEQ has recently expressed concerns that these COCs may be entering the 
Trenton Channel. 

• A bentonite slurry wall was instaUed adjacent to the Detroit River. This waU is beUeved to 
extend some 350 feet sDuthward from the northeastern comer of the property. However, the 
exact location of the w;iU is unknown at the present time. 

• The site use is currenth' vacant land. 

BASFs goals for this EE/CA include the foUowing: 

• Remove oOy material found in one monitoring weU to ensure that it is not a continuing source 
of contamination; 

• Asstss hydrogeological conditions and groundwater quaUty; 

• Evaluate the integrity of the caps and their abUity to perform their intended function; and 
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SECTIONONE introduction 

• Formulate recommendations for potential remedial actions or remedial measures to ensure 
BASF's continued cornpUance with environmental regulations. 

The EE/CA Work Plan provides a detailed description of site history and chemical usage and 
presents the Scope of Work that wiU be implemented to fulfill the EE/CA objectives. This 
Sampling and Analysis Pl;m (SAP) and inclusive Field SampUng Plan (FSP) are provided as 
Appendix A to the EE/C/̂ k. Work Plan and outline the activities to be performed. The QuaUty 
.^surance Project Plan (QAPP) is provided as Appendix B of the EE/CA Work Plan. 

This FSP details the procedures for implementing ±e EE/CA scope of work. The EE/CA field 
activities wUl include: 

• In order to evaluate the presence of oUy Ught, non-aqueous phase Uquid (LNAPL) in 
monitoring weU MW-M, several shaUow and several deep borings wiU be drUled. Temporary 
piezometers wOl be instaUed in the shallow borings. BaU down tests wiU be performed on the 
piezometers; sorbant pads may be used to coUect the LNAPL, if present. 

• A groundwater investigation wiU be completed. The objectives of this groundwater 
investigation wiU be tc evaluate groundwater conditions with respect to the MDEQ 
Groundwater Surface Water Interface Criteria (GSI Criteria) and hydrogeological propenies. 
Most of the existing monitoring weUs are instaUed in the fiU material which evaluate the 
leachate in the fiJl material. Additional shaUow weUs wUl be instaUed in the fUl material near 
the site boarder to evaluate the leachate flowing onto the site. Several deeper monitoring 
weUs wiU be instaUed in the natural soil to evaluate groundwater quaUty at the site. In 
addition, several grour dwater samples wiU be coUected using a Geoprobe along the edge of 
the River to evaluate the COC concentrations in the leachate that may be entering the River. 
Geoprobe water samples wUl also be coUected from both sides of the slurry waU. 
Groundwater samples will be coUected from new and exiting monitoring weUs. The hydrauUc 
conductivity of the natural soU wUl be evaluated in a geotechnical laboratory and using field 
slug testing methods. 

• The two landfiUed and capped portions (approximately 10 acres in size) of the site wiU be 
evaluated. No file information was identified regarding the design or construction of these 
caps. The integrity of i:he cap and thickness of material placed in other areas wUl be evaluated 
by drilling approximately 30 shaUow soU borings (approximately 5 feet bgs in depth). 
Temporary PVC gas probes wUl be instaUed in approximately half of the borings to measure 
gas pressure, CO2, O2 imd methane. SoU samples from the clay cap and fUl material wiU be 
tested for geotechnical parameters, including: Atterberg Umits, grain size and permeabiUty. 

• AvaUable information suggests that a bentonite slurry waU was buUt near the Trenton Channel. 
BASF beUeves that the waU extends approximately 350 feet southward from the northeast 
comer of the property. The location and construction of the slurry waU wiU be evaluated by 
excavating at least two shaUow (0-5 ft bgs) trenches that extend approximately 100 feet 
perpendicular to the fenceUne. The purpose of this work wiU be to identify the location of the 
waU, evaluate its usefulness, and to utilize it for future remedial actions, if necessary. 
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SECTIONONE Introduction 

AU work wUl be performed in compUance with MDEQ and USEPA regulations. AU data wiU be 
vaUdated in accordance with USEPA requirements, and data quaUty wUl be assured through 
appUcation of the QuaUty Assurance/QuaUty Control measures described in the QAPP 
(Appendix B of the Work Plan). AU fieldwork wUl be conducted in accordance with a site-
specific Health and Safet> Plan (HASP) that wiU be developed for the Site. 
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S E C T I O N T W O Field and Analytical Procedures 

Specific information regarding sampUng procedures, quantities, types, locations, depths, and 
analytical parameters are provided in this section. The field activities wiU be properly documented 
to aUow an accurate recojistmction of field activities. 

Before sampling, the appropriate health and safety equipment wiU be obtained, and the personal 
protective equipment described in a HASP wUl be donned. Ambient air monitoring wiU be 
performed to characterize the air quaUty for health and safety purposes and to identify potential 
contaminant emissions, / j i air-monitoring instmment such as a photo-ionization detector (PID) 
or flame-ionization detector (FID) wiU be used to monitor air quaUty. SoU samples coUected 
during drilling operations wiU also be screened with a FID or PID to provide quaUtative 
information concerning SC'U quaUty. AU instmments wUl be caUbrated daily and the caUbration 
times and readings wiU be recorded in a field book 

2.1 FIELD MOBILIZATION 

A utiUty markout of underground utUities at the site wiU be requested by calling a utiUty location 
service a minimum of three business days prior to beginning intmsive field work. In addition, 
avaUable historical maps and drawings wiU be re\iewed in an attempt to locate underground 
UtUities. BASF beUeves tliere are no utUities buried on the Site that needs to be protected. A 
current site features map is presented in Figure 1-2. All locations wiU be approved by BASF 
personnel before drilling. If necessary, driUing locations may be moved to a nearby 
BASF-approved location :f, in the judgment of URSGWC representative, the location wiU be 
adequate to satisfy the objectives of the investigation. 

The subcontracted driUer (or drUlers) wiU constmct a temporary decontamination pad for 
decontaminating augers and sampling equipment and containerizing decontamination water. The 
decontamination pad wiU be designed to retain and coUect decontamination water for storage in 
55-gaUon dmms prior to cff-site disposal pending analytical results. A temporary dmm storage 
area wiU be established for containerized water and soU. 

2.2 SUBSURFACE INVESTIGATION NEAR MW-M 

LNAPL has historicaUy been detected in monitoring weU MW-M and MW-F. LNAPL was 
present in MW-M and MV/-F during the March 3"* and 4"", 1999 MDEQ and BASF groundwater 
sampUng event. In order to investigate conditions in proximity to MW-M and MW-F, this FSP 
includes completion of the foUowing tasks: 

• DriU six soU borings through fiU surrounding MW-M and MW-F; 

• Three of the borings wUl be driUed into the native soUs (brown sUty clay and the gray clay tiU) 
to depths of about 25 feet below ground surface (bgs). Upon completion of sampling, these 
borings wiU be grouted to the ground surface; 

• Three of the borings wtU be driUed to the base of the fiU material to estimated depths of about 
10 to 15 feet bgs. These borings wiU be converted to temporary piezometers; 

• Continuous soU samples wUl be coUected from aU six borings to identify depth of fiU, soU 
conditions and occurrence of LNAPL; 
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• Field screening with PID or FID; 

• Survey horizontal and vertical locations of all borings and temporary piezometers; 

• Measure water levels and characterize LNAPL layer; 

• Conduct baU down tests in the temporary piezometers and monitoring weUs MW-M and 
MW-F to monitor the LNAPL recovery rate; and 

• If an LNAPL is identified in any temporary piezometer or existing weU, manuaUy baU LNAPL 
and install hydrophobic sorbant booms. 

2.2.1 Borehole Drilling 

URSGWC wUl driU six exploratory soU borings to evaluate subsurface conditions near MW-M 
and MW-F. The proposed driUing locations are shown on Figure 2-1. Three shaUow borings 
wiU be driUed to the base of the fUl material, an anticipated depth of 10 to 15 feet bgs. These 
borings wUl be converted to temporary piezometers. Three deep borings wUl be driUed through 
the Peat Layer, the Native; Sand Unit, the brown sUty clay, and into the gray clay tUl to an 
anticipated depth of 25 ft bgs. 

AH borings are intended to evaluate the clay cover and the fiU material. The deeper borings are 
also intended to evaluate the natural soU units. The three shaUow borings wiU be driUed with 
6.25-inch inside diameters (ID) hoUow-stem augers (HSA) since these weUs wiU be converted to 
temporary 4-inch diameter piezometers. The three deeper borings wUl be driUed with 4.25-inch ID 
HSA and wiU be grouted to the ground surface immediately foUowing driUing to prevent 
downward migration of leachate into groundwater. A cement-bentonite grout wiU be used. 

During driUing of aU six borings, soU samples will be coUected continuously to the termination 
depth. SoU samples wiU be coUected using a spUt-spoon sampler in general accordance with 
ASTM D-1586. Existing facUity information suggests that leachate is present in the fiU material at 
a depth of 6 to 10 ft bgs. The depth to groundwater in the natural soU is not known, at this time. 

The soil type, moisture content and other pertinent observations (such as the presence of LNAPL) wUl 
be logged by the URSGWC! on-site representative per USGS protocol at the time of drilling. Upon 
coUection, each spUt-spoon wUl be opened, logged, sampled, and field screened by URSGWC's on-site 
representative. Each sample wUl be divided lengthwise upon retrieval A portion of the sample wUl be 
placed in a separate clean container and used for field screening using a FED or PED. No soU samples 
wiU be retained for chemical analysis. 

Headspace analysis wiU be used to field screen soil samples for relative concentrations of volatile 
organic compounds (VOCs). SoU samples subjected to headspace screening wUl be held at ambient 
temperamre and exposed to ambient temperatures for at least 10 minutes. The probe of a FID or PID 
wiU then be inserted into the. sample container. The maximum total organic vapor concentration 
observed with this procedure wUl be recorded as the headspace value for that sample. The headspace 
reading wiU be recorded in the field book by the URSGWC representative. 

Decontamination water generated during these tests wiU be containerized in 55-gaUon drums and 
managed as described in Section 8 of this FSP. SoU wiU be staged on Site or placed in a roU-off 
box as directed by BASF representatives. 
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2.2.2 Temporary Piezometer installation 

The three shaUow soU boiings driUed near MW-M wUl be completed as temporary piezometers. 
They wiU be constmcted'of 4-inch diameter, flush-threaded. Schedule 40 PVC casing. The 
piezometer screens wUl extend from one foot above the leachate to several feet into the leachate. 
It is anticipated that 10-ft of 0.010-inch slotted screen wiU be used. A bottom plug wUl also be 
instaUed. A five-gaUon bucket and wUl be inverted and placed over each of the temporary wells. 
Bentonite powder wUl be placed around the Up of each buck to minimize the UkeUhood of rain 
infiltrating the temporary weUs. 

The horizontal and vertical locations of aU borings and temporary piezometers wUl be surveyed by 
a local professional surveyor. The depth to water wiU be measured and recorded as described in 
Section 2.3.6 of this FSP. 

2.2.3 Water Level Measiurements 

Static water levels and the total depth of the temporary piezometers wiU be measured and 
recorded in the field book. Static water level and total depth measurements wUl be made from the 
top of the PVC riser to the nearest 0.01-foot. The measuring point for all the piezometers wiU be 
the top of the casing at the north rim. If a reference mark is not found, aU readings wUl be 
referenced to the north rim of the casing. 

2.2.4 LNAPL Evaluation and Removal 

If LNAPL is encountered in any the temporary piezometers, or existing monitoring weU, the 
LNAPL thickness wiU be estimated using an oil/water interface probe or with a 2-inch diameter 
single-use high-density po'.yethylene (HDPE) baUer. Bail-down tests wUl be completed by baUing 
out the existing LNAPL using 2-inch or 4-inch diameter HDPE baUers, as necessary. An effort 
wiU be made to minimize the volume of leachate removed whUe baUing. FoUowing reduction of 
the LNAPL thickness to the extent practicable, the LNAPL recovery rate wUl be monitored by 
measuring the LNAPL thickness every 10 minutes for one-hour. In an effort to conserve time, 
multiple tests may be completed simultaneously. Hydrophobic booms wiU be used to continue to 
recover LNAPL from any monitoring wells, as necessary. The hydrophobic booms wiU be 
lowered into the weU on a rope untU the boom intersects the surface of the LNAPL. The rope 
wUl be secured at the weU head. 

LNAPL and leachate recovered during these tests wUl be containerized in 55-gaUon dmms and 
managed as described in Section 8 of this FSP. 

FoUowing completion of the recovery test, the temporary piezometers wiU be decommissioned as 
described in Section 2.2.5 of the FSP. 

2.2.5 Temporary Piezometer Decommissioning 

FoUowing completion of the LNAPL bail-down tests, the temporary piezometers wiU be 
decommissioned by removing the PVC casing. The casing wiU be cut into smaU pieces and placed 
in appropriate containers and managed as described in Section 8 of this FSP. The resulting 
boreholes will be grouted to the ground surface using a cement bentonite grout. 
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2.3 GROUNDWATER INVESTIGATION 

The 13 existing monitoring wells (MW-A through MW-M) were instaUed at part of the 1984 
Consent Decree. It appears that most of the monitoring weUs have been instaUed in fiUed and 
capped areas of the site. WeU logs are not avaUable for these monitoring wells. The existing 
monitoring weU configuration does not provide an evaluation of groundwater, but rather the 
leachate in fiU material. Tht existing weUs are acceptable for measuring gradients of Uquids in the 
fiU. However, the existing weU system does not evaluate groundwater quaUry and quantity 
beneath and adjacent to the site. 

The objectives of the groundwater investigation wiU be to evaluate the vertical and lateral extent 
of groundwater and the site's hydrogeological propenies. In particular, the characteristics of soUs 
underlying the fUl and occurrence of groundwater need to be assessed. In order to evaluate 
groundwater conditions, the foUowing tasks wUl be completed: 

• InstaU six shaUow monitoring weUs and six deep monitoring weUs to investigate conditions in 
areas outside of the Cc.pped areas. Three shallow and three deep weUs wUl be nested. The 
shaUow weUs wUl be i:istaUed to an estimated depth of 15 ft bgs. The deep weUs wUl be 
instaUed to an estimatf^d depth of 30 ft bgs. 

The deep weUs wUl be set through surface casing to isolate the weUs from fiU leachate and 
prevent vertical migration; 

Ail weUs wUl be const]-ucted of 2-inch PVC risers and screens; 

CoUect groundwater sampling from new and existing weUs; 

Measure water levels from aU new and existing weUs; 

Perform continuous sampling in order to describe the fiU and material soUs; 

Perform laboratory hydrauUc conductivity testing of soU samples that wUl be coUected using 
six Shelby tubes pushed into native underlying soUs; 

Perform hydrauUc conductivity testing (rising head slug tests) on natural water-bearing zones 
to evaluate formation ^aelds; 

CoUect weekly water level measurements from aU weUs and the Trenton Channel for a period 
of three months; 

Survey horizontal and vertical locations of aU weUs; 

CoUect leachate samples from below the water table, three Geoprobe borings located adjacent 
to the Trenton Channe..; and 

CoUect leachate samples from below the water table on both sides of the bentonite slurry waU 
(described in Section 2.5). 

2.3.1 Borehole Drilling 

URSGWC wiU driU 12 exploratory soU borings that wiU be converted to monitoring weUs. As 
shown on Figure 2-1, the borings to be converted to monitoring weUs wUl be driUed outside of the 
capped area. Six shaUow borings (SMW-1 through SMW-6) wiU be drilled to the base of the fiU 
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material, an anticipated depth of 10 to 15 feet bgs. These borings wUl be converted to 
single-cased groundwater monitoring weUs, Six deep borings (DMW-1 through DMW-6) wiU be 
driUed through the Peat Layer, the Native Sand Unit, the brown sUty clay, and into the gray clay 
tUl (an anticipated depth of 30-ft bgs). These borings wUl be completed as double-cased 
monitoring weUs to prevent the downward migration of leachate into groundwater. 

The six shallow borings wiU be driUed with 4.25-inch ID HSA since they wUl be converted to 
2-inch diameter weUs. The; six deep borings wiU initially be driUed using 12.25 in. ED HSA, through 
the fiU and brown sUty clay, to a depth of approximately 20 ft bgs. 

During driUing of the six deep and three shaUow unnested wells. soU samples wiU be coUected 
continuously to the termination depth. SoU samples wUl be coUected using a spUt-spoon sampler 
in general accordance with ASTM D-1586. SpUt-spoon samples wiU not be coUected during the 
driUing of the three shaUow nested weUs since the soils were described in the adjacent deep weU. 
Existing facUity informaticin suggests that leachate is present in the fUl material at a depth of 6 to 
10 ft bgs. The depth to groundwater in the natural soU is not known, at this time. 

The soU type, relative moisture content and other pertinent observations wiQ be logged by the 
UHSGWC per USGS protocol on-site representative at the time of driUing. Upon coUection, each 
spUt-spoon wiU be opened, logged, sampled, and field screened by URSGWC's on-site representative. 
Each sample wUl be divided lengthwise upon retrieval A portion of the sample wUl be placed in a 
separate clean container and used for field screening using a FED or PED. No soU samples v̂ iU be 
retained for chemical analysis. 

Headspace analysis wUl be used to field screen soU samples for volatUe organic compounds. SoU 
samples subjected to headspiace screening wUl be held at ambient temperature and exposed to ambient 
temperatures for at least 10 minutes. The probe of an FED or PED wiU then be inserted into the sample 
container. The maximum total organic vapor concentration observed with this procedure will be 
recorded as the headspace value for that sample. The headspace reading uiU be recorded in the field 
book by the URSGWC representative. 

Decontamination water generated during these tests wUl be containerized in 55-gaUon dmms and 
managed as described in Section 8 of this FSP. SoU wUl be staged on Site or placed in a roU-off 
box as directed by BASF representatives. 

2.3.2 Shelby Tube Collection and Analysis 

A Shelby tube wiU be coUected from each of the six deep borings being driUed for the installation 
of the deep monitoring wells. It is anticipated that all six of the Shelby tubes wUl be coUected in 
the gray clay tUl. The Shelby Tubes wiU be coUected in general accordance with ASTM D-1587. The 
tubes wUl be hydrauUcaUy advanced, turned one-half revolution and retrieved. The tubes wUl then be 
capped at both ends with pListic caps and sealed with wax. The tubes wUl remain vertical during 
shipment and wUl be submir:ed to URSGWC's geotechnical laboratory in Solon, Ohio for the 
foUowing analysis: 

• Grain size; 

• Atterberg Limits; 

• u s e s classification; 
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Dry bulk density; 

Specific gravity; 

Moisture content; 

Total porosity; 

Volumetric air content; 

Volumetric water content; and 

Saturated vertical hydî auUc conductivity. 

If a Shelby Tube cannot be successfuUy extracted because of soU conditions (non-cohesive 
material or soU) a representative sample wUl be coUecied from one of the spUt-spoons extracted 
for analytical sampUng. Ir this case, geotechnical properties wiU be based on soU classification. 

2.3.3 Shaliov\̂  Monitoring Well Installation 

The six shaUow soU borings wUl be completed as groundwater monitoring weUs. The weUs wiU 
be constmcted of 2-inch diameter, flush-threaded, Schedule 40 PVC casing, terminating in a 5- to 
10-ft screened section (O.C 10-inch slotted). A bottom plug wUl also be instaUed. A sand pack 
wUl be placed in the annuhu" space surrounding the screened section and wiU extend 
approximately 1 ft above trie screened interval. All weU materials wiU be instaUed through the 
hoUow-stem augers. A 3-f:-thick bentonite peUet seal wiU be placed above the sand pack and a 
bentonite cement slurry wiU be placed in the remaining space above the seal. A watertight weU 
cap wiU be placed on aU wsUs to prevent tampering. An above ground locking steel casing wUl be 
instaUed over each groundwater monitoring weU. The steel casing wiU be set in a concrete pad. A 
typical single-cased monitciring weU constmction is presented in Figure 2-2. 

The horizontal locations and elevation of the top of casings of all shallow monitoring weUs wiU be 
surveyed by a local professional surveyor. 

2.3.4 Double-Cased Well installation 

The six deep monitoring weUs wiU initiaUy be driUed using 12.25 in. ID HSA, through the fUl 
material, the Native Sand Unit (or Peat Unit) and the brown sUty clay, to a depth of 
approximately 20-ft bgs. A cement-bentonite grout mixture wUl be pumped into the augers and a 
20-ft section of 10-in. diameter steel casing wUl be instaUed through the augers and seated by 
hydrauUcaUy pushing into the soU gray clay tiU. The grout mixture wUl be comprised of an 
approximate water, cement, and bentonite ratio of 7:15:1 by weight. The annular space between 
the casing and the borehole. wiU be fiUed with a cement-bentonite grout using a tremie pipe as the 
augers are withdrawn. The; grout wUl be aUowed to cure for a minimum of 24 hours. After the 
grout has cured, the boring wUl advanced through the casing using 4.25-in. ID HSA into the gray 
clay till to a depth of approximately 10 ft below the bottom of the steel casing. 

The deep weUs wiU be con;;tmcted of 2-inch diameter, flush-threaded. Schedule 40 PVC casing, 
terminating in a 5-ft screened section (0.010-inch slotted). A bottom plug wUl also be instaUed. 
A sand pack wUl be placed in the annular space surrounding the screened section and wiU extend 
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approximately 1 ft above :he screened interval. AU weU materials wUl be instaUed through the 
hoUow-stem augers. A minimum 3-ft-thick bentonite peUet seal wiU be placed above the sand 
pack and extend above the bottom of the steel outer casing. The remaining annular space wUl be 
fiiUed with a bentonite cement slurry. A locking water tight weU cap wUl be placed on all weUs to 
prevent tampering. An above ground locking steel casing wUl be instaUed over each groundwater 
monitoring weU. The projective casing wUl be set in a concrete pad. A typical double-cased 
monitoring weU constmction is presented in Figure 2-3. 

The horizontal locations an elevation of the top of casings of aU deep monitoring weUs wUl be 
surveyed by a local professional surveyor. 

2.3.5 Monitoring Well Development 

The newly-instaUed monitoring weUs wUl be developed after instaUation to remove sUts or fine 
sands that may have accumulated in the weU screen during driUing and instaUation procedures. 
The weUs wUl be developed using single use high-density polyethene (HDPE) bailers. 

A minimum of 3 weU casing volumes of water wUl be removed from each weU or untU the weU 
mns dry during developme;nt. AU water and sediments removed during development wiU be 
coUected, containerized, aid characterized in 55-gaUon dmms and managed as described in 
Section 8 of this FSP. 

2.3.6 Water Level Measurements 

Static water level and the total depth of existing and newly instaUed monitoring weUs wUl be 
measured and recorded in the field book prior to purging each weU. Static water level and total 
depth measurements wUl be made from the top of the PVC riser to the nearest 0.01-foot. The 
measuring point for aU the weUs wUl be northern edge of the top of the weU casing. The weU 
conditions (e.g., casing, weU pad, protective casing) wUl also be observed and documented. 

Trenton Channel stage measurements wiU also be coUected to evaluate the relationship between 
the river and leachate and groundwater and beneath the site. River stage readings wiU be made by 
referencing the US Army Corp of Engineers (USACE) gauging station at Wyandotte. BASF 
representatives estimate th.it the river stage at Riverview is 0.2 ft below the elevation at the 
Wyandotte USACE station.. The USACE coUects these readings at one-hour increments to the 
one-one hundredth of a fo:)t. 

2.3.7 Well Purging 

The purpose of weU purgi:g is to remove the required amount of water from the weU to obtain a 
representative water samp.; from the geologic formation. A dedicated low-flow (less than 
1 Uter/min) bladder pump :ir peristaltic pump wUl be used to minimize the disturbance of the 
samples whUe purging. 

The foUowing procedures wiU be performed at each weU: 

• The condition of the o titer weU casing, concrete weU pad, protective posts (if present), and 
any unusual conditions of the area around the weU wUl be noted in the field logbook. 
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SECTIONTWO Field and Analytical Procedures 

• The weU wiU be opened and the air in breathing zone around the weU wUl be monitored for 
VOCs with a PID or PID. 

• The condition of the inner weU cap and casing wiU be noted. 

• The depth of static water level wUl be measured (to nearest 0.01 foot) and recorded from the 
measuring point on the weU casing that has been surveyed, and the time. 

• The purge rate from the dedicated pump wiU begin at 0.5 L/min, but wUl be adjusted to avoid 
aUowing the water levi;l in the casing to drop more than 3 inches. 

• After purging one casing volume, samples from purge water wUl be coUected to monitor the 
stabilization of water chemistry. The water chemistry wUl be considered stable when 
consecutive readings of field parameters faU within the foUowing acceptable guidelines: 
pH +0.25, temperature; ± 0.5°C, and conductivity ±̂ 50 ^imhos/cm. Purging wiU continue untU 
the water chemistry is considered stable. 

The pH and conductivity meters wiU be caUbrated daUy prior to use. CaUbration times and 
readings wUl be recorded in the field book. 

2.3.8 Well Sampling 

Samples for chemical analysis wiU be coUected immediately after the water chemistry is 
considered stable. The pump rate for sample coUection wUl be 0.1 L/min. The individual sample 
bottles should be fiUed in tne foUowing order: 

• VolatUe organic compounds (VOCs), if any 

• SemivolatUe organic compounds (SVOCs), if any 

• Metals 

• Field test parameters (pH, specific conductance, dissolved oxygen, redox potential and 
temperature). 

Groundwater samples wiU be analyzed for parameters included in the original consent decree and 
parameters that were detected in excess of MDEQ GSI standards during the March 1999 
groundwater sampling event. Parameters detected in excess of MDEQ GSI standards in samples 
coUected by MDEQ or spUt samples coUected by BASF are included in the program. 
Groundwater samples wiU oe analyzed for the foUowing parameters: 

Fraction / Analyte USEPA Test Method 

Metals (total) 

Arsenic: 
Chrom.um (total) 
L^ad 

Mercury 

6010 

7000 
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SECTIOHTWO Field anil Analytical Procedures 

Fraction / Analyte USEPA Test Method 

Inorganics 

Ammonia 
Cyanide 

350.1 
9012 

PCBs 

PCBs (MW-B only) 8082 

! Base-Neutral Acids 

Benzo(a)pyrene 
Phenanthrene 
Naphthalene 
Pentachlorophenol 
.A.cenaphthene 
2,4-dimethylphenol 
Fluorene 
Bis(2-ethyUiexyl)phthalate 
2-methylphenol 
Phenol 

V 

8270 

VOCs 

Acetone 
Xylenes 
Methj'lene Chloride 
Vinyl Chloride 

8260 

Other field parameters recDrded wiU be Dissolved Oxygen (DO) and Oxygen-reduction Potential 
(Redox). These parametei'S wiU be recorded only to support decisions regarding potential 
remedial activities. 

Sample volumes and sample preservatives are specified in the QAPP. In general, two 40-miUUiter 
(ml) laboratory-suppUed, liydrochloric acid-preserved, volatUe analysis (VOA) vials wUl be fiUed 
for each VOC sample. VOA vials wUl be completely fiUed so the water forms a convex meniscus 
at the top and then capped so that no air space exists in the vial. The vial wiU be turned over and 
tapped to check for air bubbles in the vial. If air bubbles are observed in the sample vial, the 
procedure wUl be repeated untU no air bubbles are present. One unpreserved amber Uter wUl be 
fiUed for SVOC analysis. Ai MW-B, an additional unpreserved amber Uter wUl be coUected for 
PCB analysis. The groundwater samples for metals analysis wUl be placed in 2, 500-ml plastic 
bottles (or a one Uter plastic container) preserved with nitric acid. 

As requested by BASF, additional sample volumes wiU be coUected to analyze for geochemical 
parameters that may support selection of a potential remedial strategy. Groundwater samples 
coUected from selected weU wiU be analyzed for geochemical parameters in order to evaluate the 
potential for natural attenuation. The foUowing parameters wUl be measured using field meters: 
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Field Analyses 

• Dissolved Oxygen 

• Redox Potential 

• pH 

The foUowing parameters wUl be evaluated by the BASF Inorganic Laboratory in Wyandotte, 
Michigan: 

Laboratory Analyse:; 

Carbon dioxide 

Nitrate 

Phosphate 

Methane 

Sulfate 

Total Iron 

Reduced Iron (Ferrous) 

Chloride 

AJkalinity 

Hardness 

AU samples submitted to BASF wUl be placed in the appropriate containers and preserved as 
requested by the laboratory. 

Twenty-five samples wiU be coUected from the 12 new shaUow and deep monitoring weUs and 
13 existing monitoring weUs for the metals, VOC, SVOC and ammonia, cyanide analyses 
presented above. MW-M and MW-F wUl only be sampled if LNAPL is not present. In addition, 
the groundwater sample coUected from MW-B wiU be analyzed for PCBs. Details on analytical 
methods are provided in the QAPP. 

2.3.9 Field Hydraulic Conductivity 

The hydrauUc conductivit}- of the groundwater aquifer at the site wUl be evaluated. In order to 
estimate the hydrauUc conductivity of the native soU, rising head slug tests wUl be preformed on 
monitoring weUs DMW-1 through DMW-6. If the water rises above the screened interval, faUing 
head slug tests wUl also be performed. Slug tests wUl be performed using a Hermit lOOOC data 
logger and a lO-psi pressu'e transducer. 

Rising head tests will be performed by the foUowing procedure. The depth to water wUl be 
measured in the weU. The transducer wiU be then lowered by its connecting cord to 
approximately 1 ft from the bottom of the weU and connected to the data logger. A clean, 2-inch 
HDPE baUer wUl then lowered into the weU casing and secured below the top of the water 
column. After the water level had returned to equUibrium, the baUer wUl be removed from the 
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S E C T I O N T W O Field and AnalyUcal Procedures 

weU producing an instantaneous change in the water level (drawdown). As the water level in the 
weU returns to equUibrium, changes in the water level wUl be detected by the pressure transducer 
and recorded by the data logger. 

2.3.10 Geoprobe Water Sampling 

Five (5) leachate samples wUl be coUected from the Geoprobe borings described in this section. 
The samples wUl be analy2:ed for the metals, VOC, BNA ammonia and cyanide analyses presented 
in Section 2.3.8 of this FSP. Details on analytical methods are provided in the QAPP. 

In order to evaluate groundwater quaUty in the native soU adjacent to the Trenton Channel, three 
soU borings wUl be advanced using a Geoprobe® direct push method. The boreholes wUl be 
advanced using Geoprobe®'s 2.125-inch Macro Core Sampler with a non-retrievable tip. It is 
anticipated that the Geoprobe boreholes wUl be advanced into below the water table. After 
reaching the appropriate depth of the boring, the tip of the drive rod wiU be release. Leachate 
samples wiU be retrieved tlirough the rods with a 1-inch diameter HDPE bailer. 

As described in Section 2.5 of this Plan, the location of the slurry waU wUl be investigated. Two 
geoprobe soU borings wUl be advanced near the slurry waU; one on the east side and one on the 
west wide of the waU. The borings wUl be advanced into the fiU material and leachate sample wiU 
be coUected to evaluate conditions on both sides of the slurry waU. 

FoUowing coUection of the groundwater samples from the Geoprobe borings, the boreholes wiU 
be filled to sround surface with a cement bentonite srout or granular bentonite. 

c 

2.4 EVALUATION OF lEXISTING CLAY CAPS 

As Ulustrated on Figure 2-".., two areas of the site have been reportedly capped with clay. The 
capped areas encompass approximately 10 acres of the 30-acre site. The caps reportedly consist 
of approximately 24 inches of clay or six inches of topsoU. The foUowing tasks wUl be completed 
in order to evaluate the integrity of the cap and thickness of fUl material outside the capped areas: 

• DriU 28 shaUow soU borings to a depth of 5 feet bgs; 

• Perform continuous soil sampUng; 

• Advance 18 of the cap Dorings with a Geoprobe; 

• Advance 10 cap boring.s with a conventional driUing rig to coUect Shelby tube samples for 
geotechnical testing; 

• InstaU 14 temporary PVC gas probes to measure gas pressure, C02, 02 and methane; 

• Upon completion of driUing, backfiU boring locations with a bentonite/cement grout; and 

• Survey horizontal locations of aU borings. 

2.4.1 CAP Borings 

Twenty-eight soU borings v/Ul be advanced to evaluate the cap and uncapped fiU areas. Eighteen 
of the borings will be advarced using Geoprobe direct-push methods. The remaining 10 wUl be 
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advanced using conventional driUing techniques so that Shelby tube can be coUected for 
geotechnical analysis. AU 28 borings wiU be advanced to an anticipated depth of 5 ft bgs. 

The sofl type, moisture content and other pertinent observations wUl be logged by the URSGWC 
on-site representative at the time of driUing. Upon coUection, each spUt-spoon or acetate sleeve wiU be 
opened, logged, sampled, and field screened by URSGWC's on-site representative. Each sample wUl 
be divided lengthwise upon retrieval A portion of the sample wUl be placed in a separate clean 
container and used for field screening using an FID or PID. No soU samples wUl be retained for 
chemical analysis. 

Headspace analysis wiU be used to field screen sofl samples for volatUe orgaiuc compounds. Sofl 
samples subjected to headspace screening wfll be held at ambient temperature and exposed to ambient 
temperatures for at least 10 minutes. The probe of an FID or PID wfll then be inserted into the sample 
container. The maximum total organic vapor concentration observed with this procedure wfll be 
recorded as the headspace \'alue for that sample. The headspace reading wUl be recorded in the field 
book by the LiTlSGWC rep]"esentative. 

AU cap borings wUl be grouted to ground surface with a cement bentonite grout. SoU and 
decontamination water generated during these the driUing of these borings wUl be containerized in 
55-gaUon drums and managed as described in Section 8 of this FSP. 

The horizontal and vertical location of aU cap borings wiU be surveyed by a local professional 
surveyor. 

2.4.1.1 Conventional DriUing and Stielby Tube Collection 

Ten of the cap borings wUl be driUed with 4.25-inch ID (HSA) so that Shelby tubes can be 
coUected. SoU samples wU! be logged and described as discussed in Section 2.4.1. The Shelby 
tubes wfll be coUected for geotechnical analysis, as described below. The 10 borings for 
geotechnical analysis wUl be distributed spatiaUy to evaluate the extent and composition of the 
caps and the fUl material, /^s shown on Figure 2-1, the Shelby tubes wfll be coUected from the 
foUowing 10 cap borings: CAP-1, CAP-8, CAP-11, CAP-13, CAP-14, CAP-16, CAP-20, 
C.^-22, CAP-23, and CAP-27. 

In areas were the clay cap s present, the Shelby tube wiU be coUected from the clay. In areas 
where the clay cap is not present, the Shelby tubes wUl be coUected from the fiU material. 

The Shelby tubes wfll be collected in general accordance with ASTM D-1587. The tubes wiU be 
hydrauUcaUy advanced, turned one-haU" revolution and retrieved. The tubes wfll then be capped at 
both ends with plastic caps and sealed with wax. The tubes wfll remain vertical during shipment and 
wfll be submitted to URSGWC's geotechnical laboratory in Solon, Ohio for the foUowing analysis: 

• Grain size; 

• Atterberg Limits; 

• u s e s classification; 

• Dry bulk density; 

• Specific gravity; 
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• Moisture content; 

• Total porosity; 

• Volumetric air content; 

• Volumetric water content; and 

• Saturated vertical hydrauUc conductivity. 

If a Shelby tube caimot be successfuUy extracted because of soU conditions (non-cohesive material 
or soU) a representative s;unple wUl be coUected from one of the spUt spoons extracted for 
analytical sampling. In this case, geotechnical properties wUl be based on soU classification. 

2.4.1.2 Geoprobe CAP Borings 

Eighteen cap borings wUl be advanced using the Geoprobe® direct push dual tube sampling 
system. Boreholes wUl be advanced using Geoprobe®'s 2.125 uich diameter dual tube system 
that consists of a steel outer casuig and inner acetate sampling sleeve. SoU samples wUl be logged 
and described as discussed in Section 2.4.1. 

2.4.2 Vapor Probes and Soil Gas Sampling 

SoU-vapor probes wfll be instaUed in 14 of the 18 cap borings advanced by the Geoprobe. A five 
foot section of 1-inch diameter PVC wiU be placed in the borings. The bottom 2 to 3 feet of the 
probe wUl be slotted. Sand wiU be instaUed in the annular space to top of the slots. A minimum 
1-ft thick bentonite seal wfll be instaUed above the sand pack. A sUp cap wUl be placed over the 
top of the PVC probes. Prior to sampUng the weUs, ambient air wflil be purged by placing sUp cap 
with a quick-connect to ar. electric vacuum pump. Field measurements of methane, C02 and 02 
wUl be measured with appropriate, caUbrated field meters. Two separate readings wUl be 
coUected from the soU-vapor probes. The first wUl be coUected a minimum of 8 hours after 
instaUation. The second wfll be coUected near the end of the field sampling program. 

The PVC wiU be removed foUowing coUection of the second round of readings. The 14 cap 
borings wiU then be grouted to ground surface with a cement-bentonite grout. 

2.5 BENTONITE SLURRY WALL EVALUATION 

AvaUable information indk ates that FMT began construction of a bentonite slurry waU near the 
Detroit River. BASF beUeves that the waU extends approximately 350 feet southward from the 
northeast comer of the property. URSGWC completed a review of BASF fUes, no additional 
information was avaUable concerning the slurry waU. In order to evaluate the location of the slurry 
waU, the foUowing activitie:s are proposed: 

• Excavate two shaUow i'0-5 ft bgs) trenches that extend perpendicular to the fenceline. The 
trenches wUl extend untU the waU is encountered. They will have a maximum anticipated 
length of 100 ft. An attempt wfll be made to not disturb the waU; 

• After the location of the waU has been estabUshed with the two trenches, additional smaUer 
test pits wUl be excavated to ftjrther evaluate the waU; 
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• Upon completion the trenches wUl be backflUed with spoUs removed; and 

• Survey the horizontal and venical location of the slurry waU. 

The purpose of this work wUl be to identify the location of the wall, so if future remedial actions 
can either supplement or tie-in to this structure its location is identified. The proposed location of 
the trenches are presented on Figure 2-1. The trenches wUl be excavated with a backhoe, or 
trackhoe, based on equipment avaUabUity and site conditions. 

Excavated sofl wfll be staged on the ground surface adjacent to the trenches. Upon completion of 
the excavations, they wiU be backfilled with the excavation spoils. It is not anticipated that the 
trenches wUl remain open for more than 3 days. No worker wUl enter the trenches unless proper 
precautions have been taken. 

URS Greiner Woodward Clyde \\so25NwonwoRD\BASF\Rivennew\sApFsp\sAPFSp.aocM9-APR-99\\scL 2 - 1 4 



S E C T I O N T H R E E Quality Assurance / Quality Control 

The sampUng activities wiU include the coUection and analysis of field dupUcates, field blanks, trip 
blanks, and matrix spflce/matrix spflce dupUcate (MS/MSD) samples. The Quality 
Assurance/QuaUty Control QA/QC samples wUl be coUected with the frequencies summarized 
below: 

• Field dupUcates - one per 10 leachate or groundwater samples per each media 

• Trip blanks - one per c:ooler containing VOC samples 

• Matrix spflce/matrix spflce dupUcates (MS/MSDs) - one per 20 samples for each analytical 
method 

The sections below summ;irize the purpose of these QA/QC samples and outlines the procedures 
for coUecting and handUng the QA/QC samples. QA/QC procedures are discussed in detaU in the 
QAPP (Appendbc B). ^ 

3.1 FIELD DUPLICATES 

Field dupUcate samples wiU be used to provide an estimate of the aggregate sampling and 
analytical precision. The dupUcate samples wiU be coUected, handled, transported, and analyzed 
in the same manner as the samples that they dupUcate. 

3.2 TRIP BLANKS 

Trip blanks are used to determine whether contaminants may have been introduced during the 
sample shipping process. The trip blank wUl be prepared by the contract laboratory and 
transported to the site with the sample containers. A trip blaiik sample wUl accompany each 
cooler of VOC samples. Trip blanks wUl remain in the coolers as samples are coUected and 
stored. They wUl be labeled, documented, and packaged in the same manner used for samples 
coUected during the sampling event and shipped back to the laboratory in the coolers with the 
coUected VOC samples. 

3.3 MATRIX SPIKES/MATRIX SPIKE DUPLICATES 

MS/MSD samples are environmental samples to which the same known concentrations of analytes 
have been added. The MS'MSD samples are used to evaluate the effect of the sample matrix on 
the precision and accuracy of the analysis. The MS/MSD samples wUl be coUected at three times 
the volume normaUy coUected to provide adequate sample volume for the laboratory. They wfll 
be handled and transported in the same manner as simUar samples coUected during the sampUng 
event. 
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The subsections below outline the system that wiU be used to label sample locations and samples. 

4.1 WELL, PIEZOMETER, AND BORING LOCATION DESIGNATIONS 

In order to faciUtate data storage and retrieval, the monitoring weUs, soU borings, and Geoprobe 
boring wUl be assigned unique location designations. The existing monitoring weUs are designated 
with letters A though M. The new monitoring weUs wUl be designated with a "SMW for shaUow 
wells completed in the fiU. The deep weUs completed in the native soU wfll be designated with a 
"DMW". The shaUow and deep monitoring weUs wfll be numbered 1 through 6. 

The six soU borings wUl be designated as 'T)B" for deep boring and "SB" for shaUow boring. 
The deep borings wUl be r.umbered DB-1 through DB-3. The shaUow borings wUl be numbered 
SB-1 through SB-3. The three Geoprobe sampling locations wfll be designated with a "GP". 
They wiU be numbered wi;h as GP-1 through GP-3. The cap investigation samples wUl be 
designated by "CAP". These locations wfll be numbered CAP-1 through CAP-28. 

4.2 SAMPLE NUMBEf^ING 

A sample numbering system wUl be issued for identifying and tracking analytical samples. Each 
sample coUected wUl be assigned a unique sample identification number. The sample 
identification number wiU consist of four parts: 

• Groundwater samples ;oUected wiU be designated by their sample locations: 

SMW - ShaUow monitoring weU 

DMW- Deep monitoring weU 

GP - Geoprobe sample 

• A one or two digit sarr.ple location number foUowing the location code. 

• An additional modifier wUl be added for quality assurance/quality control samples. 

MS - Matrix spflce/'matrix spflce dupUcate sample 

Trip - Trip blank simiple 

• As discussed in the Q/iPP, blind dupUcate samples wiU be submitted to the laboratory. 
DupUcate samples wiU be designated by adding a zero to a sample number. 

• A date designation code wUl be wUl indicate the month and year the water sample is coUected. 

Examples of a sample identification numbers are as foUows: 

• DMW-6-7-99 - This laDel identifies a groundwater sample that was coUected from DMW-6 in 
July 1999. 

• MW-K-MS-7-99 - This label identifies a matrix spike/matrix spike duplicate sample coUected 
from MW-K \n July 1999. 

• SMW-50-7-99 - ThLs label identUies a dupUcate sample coUected from SMW-5 in July 1999. 
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• Trip 7-1-99 GP-2-BLK:-7-99 - This label identifies a trip blank coUected on July 1, 1999. 

4.2.1 Waste Designations 

Drums of soUd and Uquid waste wUl be labeled with their date of generation. If samples are 
submitted for waste characterization, the foUowing designations wUl be used: 

• Drum - Drummed Wc.ter 

• Waste - SoUd Waste 

Waste designation examples include: 

• Drum-7-8-99 - Drummed water generated from purging, developing or decontamination 
activities up through July 8, 1999. < 

• Waste-7-8-99 - Druraned soUd waste generated up through July 8, 1999. 

4.3 LABELING 

Sample labels wiU be affixed to each sample at the time of coUection. The label wfll include the 
foUowing information at a minimum: 

• Sample identification number 

• Date and time sampled 

• Preservatives added (a;; required) 

• Sampler's initials 

• Analyses required 

The above information wil. be recorded in the field book, as discussed in Section 6.0. Details 
regarduig sample shipment are provided in Section 5.0 of this FSP. Additional details regarding 
Chain of Custody documentation and other sample analysis details are provided in the QAPP. 
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SECTIONFIVE Sample Sbipment 

AU environmental samples, selected for off'-site analytical testing, wUl be shipped by overnight 
courier, or hand-deUvered to Shrader Laboratories Inc. in Detroit, Michigan. Samples wUl be 
received by the designated laboratory within 24 hours after sampling to mitiate analyses within the 
specified holding times. Shipping containers wiU conform with US Department of Transportation 
(DOT) shipping regulations. Shipping containers (insulated coolers) wiU be cleaned between 
shipments to prevent potential cross-contamination. 

Samples wiU be preserved, as required, to retard chemical and biological changes that may occur 
in response to changes in physical conditions. Sample containers wiU be sealed after proper 
preservation. Prior to packing, the openings of aU sample containers wiU be checked for tightness 
as a measure of additional security. 

Glass containers wiU be wrapped and cushioned in a packing material such as Styrofoam® or 
bubble wrap. Samples wfll be placed carefuUy in coolers for storage and shipment. Ice, sealed in 
double plastic bags, or frozen blue ice wUl be placed inside each cooler to maintain a sample 
temperature near 4°C. A :hain-of-custody form wfll be provided in each shipping container. If a 
cooler is shipped (not hard deUvered) it wiH be taped shut to form an adequate seal around the 
Ud to prevent leakage. Shipped coolers wfll include a security seal placed on each shipping 
container to maintain chaiji-of-custody protocol. 

Samples submitted for gecichemical analysis at the BASF Inorganic Laboratory in Wyandotte, 
Michigan wiU be packed in the same manner as the environmental samples and hand-deUvered to 
the laboratorv. 
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SECTIONSIX Documentation 

AU field activities wfll be documented in field books and through photographs. A discussion of 
the documentation requirements is provided below. 

6.1 FIELD BOOKS 

Data coUected during the JBE/CA field activities wiU be recorded in the field book. Entries wiU 
include sufficient detaU so that a panicular situation can be reconstructed without relying on 
memory. 

Field books wiH be bound and identified by project numbers. A main site field book wfll be used 
at the start of the field activities and individual logbooks wUl be referenced and recorded in the 
main book. The main book will include the project name, and the names of personnel at the site. 

The title page of each field book wUl contain the foUowing: 

• Name of person or organization to whom the book is assigned 

• Book number 

• Project name 

• Stan date 

• End date 

• Project task number 

The beginning of each entr/ into the field book wUl contain the date, time, weather, names of aU 
field team members present, and level of personal protection being used. The entries wUl be 
completed with the signature of the person making the entry. 

Measurements and samples coUected wUl be recorded in the field books. Whenever a sample is 
coUected or a measurement made, a detaUed description of the location wfll be recorded. AU 
equipment used to make miiasurement wUl be identified along with the date of caUbration where 
appropriate. Equipment used to coUects samples wUl be noted along with the time of sampling, 
sample description, depth, volume, and number of containers. Sample identification numbers wUl 
be assigned prior to sample coUection. DupUcate samples, which receive a separate sample 
identification number, wUl be noted. 

The names of visitors to the site and the purpose of their visit wiU be recorded in the field book. 
Photographs taken wfll alsc be noted. AU entries wUl be made in ink. No entries may be erased. 
If an incorrect entry is mad(;, the information wiU be crossed out with a single strike, initialed, and 
dated. 

6.2 PHOTOGRAPHS 

The picture number, roU number, and direction of aU photographs wfll be documented to identify 
the sampUng location or operation being depicted in the photograph. The film roU number wUl be 
identified by taking a photograph of an informational sign of the first frame of the roU. This sign 
wfll display the job and film roU number to identify the pictures contained on the roU. If available, 
a camera with an automatic time-date-stamp wUl be used. 
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SECTIONSEVEN Decontamination Procedures 

Decontamination of persC'tmel and equipment wUl be performed to limit the transport of 
contaminants to personnel, to off-site areas, and between work areas. Personnel and personal 
protective equipment (PPE) decontamination protocol is presented in a HASP and summarized 
below in Section 7.1. AU sampUng equipment that comes into contact with contaminated media 
wiU be decontaminated prior to sampUng, between sampUng locations, and at the completion of 
work to minimize the potential for cross-contamination of samples and accumulation of erroneous 
data. Equipment decontaniination procedures are summarized below in Sections 7.2 and 7.3. 

7.1 PERSONNEL 

Sampling persoimel wiU wear clean PPE prior to obtaining each sample. To minimize the potential 
for cross-contamination, cisposable gloves wfll be worn by the sampling team and changed 
between sampUng points. s 

Site personnel wfll perforr.n personal contamination procedures after completion of tasks, prior to 
leaving the contaminated iirea. The personal decontamination procedures are as foUowing: 

• Any non-disposable PPE involved with sample acquisition efforts wfll be decontaminated with 
a non-phosphate detergent solution wash and distiUed water rinse; 

• Disposable outer coveralls, booties, and gloves wiU be removal and disposed; 

• Hands and face wiU be washed; and 

• Entire body, including hair, wiU be showered at the end of work day. 

Disposable PPE wUl be plg.ced into plastic bags and stored on site prior to off-site disposal 
pending analytical results. 

7.2 SMALL EQUIPMENT DECONTAMINATION 

Reusable equipment (e.g., water level indicator, spUt-spoon samplers and staiidess steel spoons) 
wUl decontaminated prior to initial use, during sampUng intervals, and before leaving the site. The 
equipment wUl be decontaminated using either (1) a non-phosphate soap wash, potable water 
rinse, and distiUed water rinse or (2) a high-pressure hot water or steam cleaning unit. 

Decontamination using a kigh-pressure hot water or steam cleaning urut wiU be completed over a 
temporary decontamination pad. Disposable equipment wUl be placed into plastic bags and stored 
on site prior to off-site disposal pending analytical results. 

7.3 HEAVY EQUIPMENT DECONTAMINATION 

Appropriate parts of the heavy equipment (e.g., excavation equipment and driU rigs) that are in 
direct contact with potentially contaminated media during driUing and sampling wfll be 
decontaminated by steam-cleaning prior to begirming work and leaving the site. Augers and any 
parts of heavy equipment tiiat have been in direct contact with potentiaUy contaminated media wiU 
be steam-cleaned prior to moving to the next location to prevent the possibUity of 
cross-contamination. 
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SECTIONSEVEN Decontamination Procedures 

The heavy equipment decontamination procedures wiU consist of brushing or scraping debris from 
exposed equipment surfaces, as required, foUowed by high pressure hot water wash/rinse using a 
steam-cleaning unit. All heavy equipment decontamination wUl be performed over a temporary 
decontamination pad. 
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SECTIONEIGHT Investigation Derived Waste 

Single use PPE, sampUng equipment and temporary piezometer casings wiU be containerized in 
55-gaUon drums or roU-olf containers as directed by BASF representatives. Sofl cuttings wUl be 
placed on the ground or placed in roU-off containers as directed by BASF representatives. AU 
55-gaUon drums will be secured with a locking Ud, labeled and stored in a temporary drum 
storage area on site. The temporary storage area and the drum contents wUl be noted in the field 
book. K generator knowledge and the analytical data obtained through the site investigation are 
not sufiicient information for the disposal faciUty, one composite sample wiU be analyzed for 
waste characterization under standard laboratory turnaround time. The waste wUl be 
characterized as requested by the disposal facUity. The wastes wUl be removed from the site 
within 30 days of generatiDn or as quickly as possible using standard laboratory turnaround time. 

AH development and decontamination water wUl be containerized in 55-gaUon drums, secured 
with a locking Ud, labeled, and stored in a temporary drum storage area on site. Purge water wfll 
be placed back in the weU or piezometer from which it was removed. The temporary storage area 
and the drum contents wUJ be noted in the field book. If generator knowledge and the analytical 
data obtained through the site investigation are not sufficient information for the disposal faciUty, 
one composite sample wUl be analyzed for waste characterization under standard laboratory 
turnaround time. The waste wUl be characterized as requested by the disposal facUity. The wastes 
wUl be removed from the site within 30 days of generation or as quickly as possible using standard 
laboratory turnaround time. 

The waste characterizatior samples wUl be analyzed using appropriate USEPA analytical 
methods. 
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SECTIONNINE Schedule 

MDEQ is scheduled to coUect leachate samples from the existing weUs in June 1999, prior to 
implementation of the EE/CA Work Plan. URSGWC wUl coUect spUt samples from MDEQ. 
BASF and URSGWC wUl determine the analytical suite for the spUt samples prior to their 
coUection. 

A schedule for the overall EE/CA Work Plan is presented in the Work Plan. The schedule shows 
the anticipated time period to complete the EE/CA field activities. Timing of the individual 
activities is not shown; however, since timing may vary based upon weather and contractor 
availabUity. 

The period of time expecttid for all field activities to be complete is approximately 6 weeks. This 
may vary based on weather conditions, contractor avaUabUity, or issues not apparent untU the field 
activities are started. Preliminary laboratory results can be expected within four weeks of sample 
coUection. <> 
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SECTIONONE Inuoductlon 

1.1 PURPOSE AND OBJECTIVE 

URS Greiner Woodward Clyde (URSGWC) is performing an Engineering Evaluation/Cost 
Analysis (EE/CA) to evaluate environmental conditions at the BASF Corporation Riverview site 
(Site) located north of the intersection of Jefferson Avenue and Riverside Drive in Riverview, 
Michigan. The EE/CA will provide sufficient information to the Michigan Department of 
Environmental Quality (MDEQ) for the selection of remedial alternatives. The response action 
from the EE/CA will mitigate or eliminate unacceptable risks to human health, welfare and the 
environment arising from the release or threat of release of hazardous substances, pollutants, or 
contaminants at and from the Site. The EE/CA will involve a focused investigation of the 
occurrence of chemicals in the leachate and groundwater underlying the Site. 

This Qualit\' Assurance Project Plan (QAPP) presents the policies, organization, objectives, 
functional activities and specific Quality Assurance (QA) and Quality Control (QC) activities 
designed to achieve the sp'ecific data quality goals associated with the EE/CA to be performed at 
the Site. 

The purpose and objective of the QAPP is to achieve the specific data goals of the project by 
describing minimum proc'^dures to assure that the precision, accuracy, sensitivity, completeness, 
comparability, and repres£:ntativeness of the collected data are known and documented and that 
analytical results are accui-ate and representative of field conditions. 

The QAPP was prepared following EPA QAMS 005/80-guidance documentation. The QAPP is 
to be used in conjunction •'vith the EE/CA Work Plan and Field Sampling Plan. 
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SECTIONTWO Project Description 

2.1 SITE BACKGROUND 

A description of the BASF Riverview site .history is presented in Section 2 of the Work Plan. 

2.2 SAMPLING PROGRAM OBJECTIVES 

The major environmenta concern at the Site is potentially contaminated groimdwater. 
Groundwater will, therefDre, be the primary focus of the investigation sampling activities. 

The overall objective of the sampling program is to evaluate the hydrogeological conditions and 
groundwater quality at the Site. Additional objectives of the EE/CA Program include: 

• Remove oily material found in one monitoring well to ensure that it is not a continuing 
sotirce of contamination: 

• Evaluate the integrity of the caps and their ability to perform the intended function; and 

• Formulate recommendations for potential remedial actions or remedial measures to ensure 
BASF's continued compliance with environmental regulations. 

To meet the objectives, data collected during the investigation must be of sufficient quality and 
quantity to support risk aiisessment for human health and the environment. The Work Plan 
describes the rationale for sample collection to achieve the objectives of the EE/CA Program. 
This QAPP describes the protocols to be followed to ensure that the data collected during the 
field investigation meets the objectives and quality necessary for its intended use, that is 
qualitative data requiring vigorous QA/QC for site characterization, risk assessment, and to 
provide a legally defensible data base. 

2.3 PROJECT SCHEDULE 

A project schedule is presented in Section 6 of the Work Plan. The begirming date of the 
scheduled tasks will be determined by the date of submittal of the Draft Work Plan and 
supporting documents to MDEQ. 
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SECTIONTHRE]^ Project Organization And Responsibilities 

The project organization for the Riverview Site EE/CA Program is shown in Figure 3-1. The 
project organization identifies the hierarchy and individuals involved in the project. Mr. Jack 
Lanigan, on behalf of Bî .SF Corporation, will be responsible for overall coordination and 
overseeing of project woi'k activities. BASF has retained URSGWC to perform the EE/CA at the 
BASF Riverview Site. The roles of each of the key project individuals are described below. 
Individtial assignments to the project organization may be changed at the discretion of the 
URSGWC Project Manager. 

3.1 RESPONSIBILITIES OF KEY PERSONNEL 

3.1.1 Project Manager: Keith Mast, P.E. 

The Project Manager has overall responsibility for adtivities on the project and monitoring the 
Site Assessment Managers' activities. The Project Manager has overall responsibility for the 
development of the Work Plan and supporting documents, for monitoring the quality of the 
technical and managerial aspects of the project, and for implementing the scope of work, and 
(where necessary) corrective measures. The Project Manager will also assist the Site Assessment 
Managers in interactions H'ith BASF and MDEQ's representative on regulatory and technical 
issues. 

3.1.2 Site Assessment Managers: Martin Schmidt, Ph.D. and Timothy Whipple, CHMM 

The Site Assessment Managers report directly to the Project Manager. The Site Assessment 
Managers have primary responsibility for the completion of all activities on the project. The Site 
Assessment Managers are responsible to the Project Manager for the day-to-day control of 
planning, scheduling, cost control, and implementation of the project, and for the development of 
the Work Plan, supporting documents and other technical reports and project documents. The 
Site Assessment Managers monitor all project personnel in planning and coordinating all 
technical aspects of the tasks. 

3.1.3 Quality Assurance Officer: Anthony J. Misercola 

The Quality Assurance Officer (QAO) reports to the Project Manager and works directly with the 
Site Assessment Managers and other project personnel. The QAO has the responsibility to 
develop site-specific quality assurance plans, as well as to monitor and verify that the work is 
performed in accordance v/ith the QAPP and other applicable procedures. The QAO also has the 
responsibility to assess the effectiveness of the QA/QC program and to recommend 
modifications to the progrjim as applicable. 

The QAO monitors that personnel assigned to the project are trained and demonstrate an 
understanding of the requirements of the QA/QC program. The QAO is also responsible for 
reviewing and verifying the disposition of nonconformance and corrective action reports, and for 
periodic QA audits (field, laboratory, sampling audits). The QAO will advise the Site 
Assessment Managers on implementation of the QA/QC program; however, the functions of the 
QAO are independent of the Site Assessment Managers. The QAO is responsible for the 
coordination with the subcontracted analytical laboratory and resolving problems. The QAO will 
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S E C T I O N T H R E E Project Organization And Responsiliilitjes 

be responsible for the development of a project-specific data usability report. The QAO will 
approve the QAPP and a.l revisions to the QAPP. The QAO has the authority to halt work in 
case of major problems or nonconformances to the QAPP, or if numerous minor problems are 
not corrected in a timely manner. 

3.1.4 Site Health and Safety Officer: Daniel Fousek 

The Site Health and Safety Officer monitors all site activities and is responsible for the 
implementation of the Site Health and Safety Plan. The Site Health and Safety Officer works 
with the Site Assessment Managers to ensure overall compliance with the Health and Safety 
Plan. A detailed description of the responsibilities of the Site Health and Safety Officer is 
presented in the Health and Safety Plan. 

3.1.5 Field Investigation Leaders: Hosam Hassanien, CPG and Clifford Yantz 

The Field Investigation Leaders are appointed by the Site Assessment Managers and will be 
responsible for coordinatiag all field activities. The Field Investigation Leaders are responsible 
for scheduling and overseeing contractors such as drillers and other project staff. The Field 
Investigation Leaders v,i\] also work with the Quality Assurance Officer to accomplish the 
objectives of all aspects of the Work Plan and supporting documents including this QAPP, as 
they pertain to the field activities. 

3.1.6 Senior Peer Review: John Seymour, P.E, 

Peer reviews will be conducted by senior URSGWC personnel on an ongoing, interactive basis, 
to provide assurance that the quality of services is in accordance with the standards of the 
profession, and to ensure that the project objectives are pursued. Peer reviews will be completed 
prior to submission of the results of work or technical recommendations to BASF. Upon 
completion of a peer review, the Peer Reviewer will discuss their comments with the 
author/originator and any ;;ignificant issues concerning the quality of the work reviewed will be 
resolved. The peer review process will be documented in writing through use of a Peer Review 
Documentation form. At the discretion of the Project Manager, other qualified professionals 
may be designated as peer reviewers. 

3.1.7 Subcontractor Services 

Implementation of the Woi"k Plan and supporting documents will require subcontractors for 
providing additional projec:t support for services such as: 

• Drilling services for Geoprobe® sampling and monitoring well installation 

• Off-site commercial laboratory chemical analyses of groundwater samples 

All subcontractors will be required to hold appropriate licenses and insurance certifications for 
work they are assigned. 
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S E C T I O N T H R E E Project Organization And Responsibilities 

3.1.8 Qualifications of Personnel 

Personnel assigned to the project, including subcontractors, shall be qualified to perform the 
tasks to which they are af;signed. 

The Site Assessment Managers shall make evaluation of the qualifications of technical persormel 
assigned to the project. The appraisal will include the comparison of the requirements of the job 
assignment with the relevant experience and training of the prospective assignee. It will also 
include a determination v/hether further training is required and, if required, by what method. 
On-the-job training is acceptable, when training is provided by a person qualified to perform the 
trainee's assignment and ±e results of that training are documented. 

Training and qualifications of subcontractor personnel is assured through certifications and 
licenses issued by regulatory agencies. Drilling services will be provided by a Michigan licensed 
driller. Surveying will be provided by a Michigan licensed surveyor. Off-site commercial 
laboratory anal}T:icaI services will be provided by Shrader Analytical & Consulting Laboratories 
(Shrader) of Detroit, Michigan. Michigan currently does not have licensing requirements for 
analytical laboratories. 
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S E C T I O N F O U R Quality Assurance Objectiues For Measurement Data 

4.1 GENERAL 

The overall QA objective for the EE/CA Program at the BASF Riverview Site is to develop and 
implement procedures for sampling, laboratory analyses, field measurements, and reporting that 
will provide data having a degree of quality consistent with its intended use. The sample set, 
chemical analytical resuli:s, and interpretations must be based on data that meet or exceed quality 
asstirance objectives estaolished for the project. Quality assurance objectives and procedures for 
field measurement systems are also important aspects of these investigations. The following 
paragraphs discuss field Jind laboratory analytical measurements. 

Quality assurance objectives are usually expressed in terms of accuracy or bias, precision, 
completeness, representativeness, comparability, and sensitivity of analysis. Target ranges for 
these objectives are presented for anal>tical testing and field measurements. Variances from the 
quality assurance objecti-\'es in any stage of the project will result in the implementation of 
appropriate corrective measures and an assessment of the impact of corrective meastires on the 
usability of the data in the decision-making process. 

4.2 LEVEL OF QA EFFORT 

4.2.1 Field QC Samples 

To assess the quality of data resulting from the field sampling program, field QC samples such as 
field duplicates, matrix spike/matrix spike duplicate (MS/MSD) samples, and trip blank samples 
will be collected and submitted, where appropriate, to the laboratory. 

The frequencies of field QC samples that will be collected and submitted for analyses are as 
follows: 

i) Groundwater samples 

• One field dupl:cate sample will be collected for each 10 investigative samples. 

• Trip blank samples will be submitted to the laboratory at a rate of one per shipment 
(cooler) of groundwater samples collected for VOC analyses. 

• Sufficient sam]:le volume will be collected and supplied to the laboratory to perform 
one MS/MSD sample analyses for each 20 investigative grotindwater samples. 

Field duplicate samples will be analyzed to check the aggregate sampling and analytical 
precision. Trip blanks will be analyzed to check for contamination resulting from sample 
shipping activities. MS/'M^SD samples will be analyzed to evaluate analytical accuracy and 
precision. Field rinsate bl;mk samples will not be collected since all sampling equipment will be 
disposable between each v/ell. 

The sampling and analysis plem is summarized in Table 4-1, which lists the specific parameters 
to be measured, the numbcT of samples and the specific QC samples required for each matrix. 
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S E C T I O N F O U R Quality Assurance Objectives For Measurement Data 

4.2.2 Laboratory QC Samples 

The number and type of QC samples to be. performed by the analytical laboratory will be 
equivalent to the level of QC effort specified by the most recent versions of the USEPA 
analytical methods being used for analyses. 

USEPA approved methodology will be used for off-site commercial laboratory analyses to 
ensure that the database meets the objectives and quality necessary for its intended use, namely: 

• to measure the contaminant distribution and flux 

• to provide a legally defensible data base 

• to assess, e\'aluate, or recommend whether corrective measures may be necessar}' 

4.2.3 Field Measurement QC 

Other measurement data will be generated during field activities. These activities include, but 
are not limited to: 

• Documenting time and weather conditions 

• Measuring pH, specific conductance, temperature, dissolved oxygen, and Redox 
potential measurements of groundwater samples 

• Measuring depiths in voltimes in wells and piezometers 

• Verifying well development and pre-sampling purge volumes 

• Observations cT drill cuttings, sample appearance and measuring organic vapor 
content 

The general QA objective for such measurement data is to obtain reproducible and comparable 
measurements to a degree of accuracy consistent with the use of standardized procedures. 

4.3 DATA QUALITY INDICATORS 

The quality of sampling and analyses will be assessed using five data quality indicators: (1) 
accuracy, (2) precision, (3) completeness, (4) representativeness, and (5) comparability. Specific 
objectives for each of these characteristics are established to assist in the development of 
sampling protocols, and tc identify applicable documentation, sampling handling procedures, and 
measurement system procedures. The objectives are established based on site conditions, goals 
of the project, and knowledge of available measurement systems. Data obtained during the 
investigation are intended to be used to 1) identify any potential releases or suspected releases of 
hazardous waste or hazardous constituents from the site, 2) assess the hydrogeological conditions 
and groundwater quality, £nd 3) to evaluate and recommend whether remedial measures may be 
necessary. 

4.3.1 Accuracy 

Accuracy is the measure of the bias in a system and can be defined as the degree of agreement 
between a measurement arid an accepted reference or true value. The accuracy of laboratory 
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S E C T I O N F O U R Quality Assurance Objectives For Measurement Data 

analyses will be monitored by the analysis of matrix spike (MS) samples and surrogate spike 
compoimds. The quality asstirance objective with respect to accuracy for these analyses is to 
achieve the QC acceptance criteria of the analytical protocols. Recommended spike recovery 
control limits for MS compounds/analytes and surrogate compoimds as provided by Shrader 
Laboratories will be used as accuracy objectives. Tables 4-2 and 4-3 provide the accuracy 
objectives for matrix spik; compounds/analytes and surrogate spike compounds as presented by 
the contracted laboratory. 

The accuracy of field measurements will be supported by adherence to the sampling procedures 
described in the Work Plan and calibration and maintenance of field equipment in accordance 
with manufacturer's recommendations. 

4.3.2 Precision v 

Precision is the measure of variability between individual sample measurements under prescribed 
conditions. Analvtical precision for laboratory analyses will be determined by the analysis of 
MS/MSD samples. The measure of precision will be expressed as a relative percent difference 
(RPD). RPD control limits for MS/MSD analyses as provided by Shrader Laboratories will be 
used as precision objectives for laboratory analyses. Precision objectives for MS/MSD analyses 
are provided in Table 4-2. 

The precision of field analyses will be supported by adherence to the sampling and analysis 
procedures described in the Work Plan. 

4.3.3 Completeness 

Completeness is defined a;5 the percentage of the total measurements which are judged to be 
valid in accordance with tlie methods used for analysis. The completeness objective is to 
generate a sufficient amount of valid data to support decision making for the investigation. 

The data set must contain all QC analyses verifying precision and accuracy for the analytical 
protocol. In addition, all data are reviewed in terms of stated goals to assess the sufficiency of 
the database. Completeness is calculated as the number of usable data points divided by the 
amount of samples analyzed, multiplied by 100. The goal for all measurement systems is 100% 
completeness, that is, all tt.c data should be valid. This is not always the case. The acceptability 
of less than 100% complete data will be reviewed on a case-by-case basis. The acceptability will 
be based largely on the sig.iificance of a particular measurement system to the project goals. 

4.3.4 Representativeness 

Representativeness is the degree to which data accurately and precisely represent a characteristic 
of a population, parameter variations at a sampling point, or an environmental condition. 

Representativeness is a qualitative parameter most concerned with the proper design of the 
sampling program. The representativeness criteria will be satisfied by collecting samples from 
potentially impacted medic, at appropriate locations, and by collecting a sufficient number of 
samples to fulfill program objectives. The rationale used to select representative sampling 
locations is described in detail in the Work Plan. 
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S E C T I O N F O U R Quality Assurance Objectives For Measurement Data 

Field duplicate samples \vill be collected and utilized as a means to assess the precision of field 
sampling, one indicator cf representativeness. Representativeness will also be maintained during 
the sampling effort by performing all sampling in compliance with the procedures described in 
detail in the Work Plan. 

4.3.5 Comparability 

Comparability expresses the confidence with which one data set can be compared to another. 
Data are comparable if si:ing considerations, collection techniques, measurement 
procedures/methods, and reporting are equivalent for the samples within a sample set. Data 
comparability will be assured by the use of standard methods for sample collection and standard 
procedures for laboratory analyses, as documented in the Work Plan and this Q.APP. 

4.4 SENSITIVITY OF ANALYSIS 

The project target limits (PTLs) are defined as those concentrations that laboratory analytical 
procedures should achieve to meet project objectives. These PTLs should not be considered 
"cleanup" criteria at the site but rather laboratory performance criteria. 

The PTLs for groundwater to be used for laboratory analyses for this project are in accordance 
with the Target Detection Limits (TDLs) established by the Michigan Department of 
Environmental Quality (MDEQ) in ERD Operational Memorandum #6, Revision #5 dated 
November 16, 1998. The TDLs developed by the MDEQ were established by reviewing the 
low-level capabilities of available analytical methods and the method detection limit based 
reporting levels of government and commercial laboratories. The MDEQ then selected those 
levels that are achievable ;ind available from a reasonable ntimber of laboratories and are below 
the appropriate land use risk-based cleanup criteria, wherever practical. 

The PTLs to be achieved by the laboratory are presented in Table 4-4 and will be attained barring 
any dilutions required due to sample concentrations or matrix interferences. In cases where 
dilutions are required due to sample concentrations exceeding the instrument linear calibration 
range or from matrix intereferences, the laboratory will be required to report the results of 
multiple analyses (i.e. the results of the diluted analysis and at least a 10 times more concentrated 
analysis). Additionally, diaring sample analysis, if matrix interferences require that the sample be 
diluted, then the sample extract will be subjected to one or more of the clean-up techniques cited 
in the approved USEPA analytical methods, prior to re-analysis in an attempt to meet the PTLs 
presented in Table 4-4. Sample analysis will commence with the suspected lowest contaminated 
sample to the most contarr.inated sample to minimize potential instrument cross-contamination 
and false positives. 

URS Greiner Woodward Clyde wABASF\Riv9rview\QAPP\BASFQAPP DOC\I9-APR-99\ 4 - 4 

file:///vill


SECTIONFIVE Sampling Procedures 

The procedures for sample collection and for performing all related field activities are described 
in the Field Sampling Plan. Proposed methods are consistent with standard sampling protocols 
identified in the USEPA document titled, "Field Methods Compendium" (OSWER Directive 
9285.2-11). 

5.1 SAMPLE CONTAINERS, PRESERVATION AND SAMPLE HOLDING TIMES 

Appropriate sample containers, preservation requirements, sample holding times and shipping 
means are consistent with the requirements specified in the USEPA approved methods being 
used for this program; these requirements are discussed in Section 6. 

5.2 DECONTAMINATION PROCEDURES 

Procedures to be used for decontamination of all sampling equipment including drill rigs, 
Geoprobe® samplers and grotmdwater sampling equipment are discussed in Section 7 of the 
Field Sampling Plan. 
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SECTIONSIX Sample Documentation and Handling 

The purpose of sample management is to create a "cradle to grave", legally defensible, traceable 
and documented chain-of-custody (COC) for samples from the time of collection in the field 
through shipment, receipt by the laboratory, and final receipt of analytical data by URSGWC. A 
permanent copy of the COC forms for samples submitted for off-site commercial laboratory 
analyses will be maintained by the laboratory as part of the data package, and by URSGWC in 
the project files. 

6.1 FIELD DOCUMENTATION 

In the field, a logbook will be maintained by the field sampler. A bound field logbook will be 
used by URSGWC to record all pertinent field data collection activities or observations made. 
Documentation in this fie!d logbook will be sufficient to reconstruct the sampling situation 
vtithout relying on the memory of the field team mernbers. Entries into the field logbook will 
include, but are not necessary limited to the following information: 

Project name 

Date and time 

Sample location 

Sample number 

Sample depth 

Media type 

Organic vapor readings 

Sampling personnel present 

Type of health and safety clothing/equipment used 

Analyses requested 

Time of samplt: collection 

Sample preservation 

Field observations, to include soil description (if relative) 

Weather conditions 

Depth to water 

Other project-sjDecific information 

In addition, field sketches will be made in the field logbooks when appropriate, with reference 
points tied to existing strucmres in the area (i.e., trees, fence posts, etc.). 

Field logbooks will be identified by a project-specific number (i.e.. Logbook #1 for Project 
Number 3808E060216.00) and stored in the field project files when not in use. At the 
completion of the field activities, the logbooks will be maintained in the central project file. 

URS Greiner Woodward Clyde W\BASF ' .R iuerv iew\QAPP\BASFQAPP DOCM9-APR-99 \ 6-1 



SECTIONSIX Sample Documentation and Handling 

6.2 SAMPLE IDENTIFICATION AND LABELING 

Each sample collected will be assigned a unique sample identification number and placed in the 
appropriate sample container. The sample numbering system will provide a tracking number to 
allow retrieval and cross-referencing of sample information. The sample numbering system is 
summarized in section 4 of the Field Sampling Plan. Each sample container will have a sample 
label affixed to the outside with the date, time of sample collection, site name, and type of 
sample. In addition, this label will contain the sample identification number, analysis required, 
and chemical preservativ(;s added, if any. All documentation will be completed in waterproof 
ink. 

6.3 SAMPLE CONTAINERS 

URSGWC will collect samples for off-site commercial laboratory analyses in containers 
appropriate for the matrix being sampled and the parameters being analyzed. URSGWC will 
acquire commercially clemmed (to USEPA standards) sample containers from the subcontracted 
laboratory. This laboratoiy will also supply the sample preservatives. Appropriate sample 
containers for the specified analyses being performed are presented in Table 6-1. 

6.4 SAMPLE PRESERVATION AND HOLDING TIMES 

Sample preservation efforts will commence at the time of sample collection and will continue 
until analyses are performed. Samples collected for laboratory analyses will be stored on ice at 
4°C in coolers immediately following collection. Where appropriate, sample preservatives will 
be included in sample containers supplied by the laboratory. The sample preservation and 
holding time requirements; are also presented in Table 6-1. 

6.5 CHAIN-OF-CUSTODY PROTOCOL 

URSGWC has established a program of sample chain-of-custody that will be followed during 
sample handling activities in both field and laboratory operations. The primary purpose of chain-
of-custody procedures is to document the possession of the samples from collection through 
shipping, storage, and analysis to data reporting and disposal. The Field Investigation Leaders or 
designee will be responsible for monitoring compliance with chain-of-custody procedures. 

Chain-of-custody refers to the actual possession of the samples. Samples are considered to be in 
custody if they are within sight of the individual responsible for their security or locked in a 
secure location. Each persion who takes possession of the samples, except the shipping courier, is 
responsible for sample integrity and safekeeping. 

6.5.1 Field Protocol 

During field sampling activities, traceability of the sample must be maintained from the time the 
samples are collected until laboratory data are issued. Initial information concerning collection 
of the samples will be recorded in the field logbook. Information on the custody, transfer. 
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handling, and shipping of all samples will be recorded on a COC form. An example COC form 
is shown on Figure 6-1. 

The sampler will be responsible for mitiating and filling out the COC form. The field team 
members are responsible for the care and custody of the samples collected until the samples are 
transferred to another individual or shipped to the laboratory. The field team, under the direction 
of the Field Investigation Leaders, is responsible for enforcing COC procedures during 
fieldwork. The COC form will be signed, with date and time, by the sampler and when the 
sampler relinquishes the sample to anyone else. COC forms will accompany the samples at all 
times. All individuals who subsequently take possession of the samples will also sign, with date 
and time, the COC form. Each cooler containing samples shipped to the laborator>' will be 
accompanied by a COC form. The COC will contain the following information: 

• Sampler's signature and company affiliation 

• Project name and number 

• Date and time of collection 

• Sample identification number 

• Sample type 

• Sample media 

• .Analyses requested 

• Number of containers 

• Signature of persons relinquishing custody, dates, and times 

• Signature of persons accepting custody, dates, and times 

• Method of shipment 

• Shipping air biil number (if appropriate) 

• Required tuma-ound time 

The COC procedures are provided below: 

• At the time of sample collection, the COC form is completed for the sample collected. 
The sample identification number, date, type of sample (i.e., grab or composite), 
sample media, .ind analysis requested is recorded on the form. 

• When the form is flill or when all samples have been collected that will fit in a single 
cooler, the fielc. team members will crosscheck the form for possible errors and sign 
the COC form. Corrections are made to the record with a single strike mark and 
dated and initialed. All entries will be made in blue or black waterproof ink. 

• A shipping bill is completed and the shipping bill number recorded on the COC form 
prior to placing the COC form inside a clear plastic bag and attaching it to the inside 
of the cooler lid. 
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SECTIONSIX Sample Documentation and Handling 

When transferring custody of the samples, the individual relinquishing custody of the samples 
will verify sample numbers and condition and will document the sample acquisition and transfer 
by signing, with date and time, the COC. Samples are packaged for shipment and dispatched to 
the analytical laboratory with a separate COC form accompanying each cooler. 

A copy of each COC form will be retained by the sampling team for the project file and the 
original is sent with the Scimples. Bills of lading will also be retained as part of the 
documentation for the chc.in-of-custody records. 

6.5.2 Laboratory Protocol 

Upon arrival in the laboratory, samples will be checked in by the sample custodian. The sample 
custodian will: 

• Verify' that the number of samples received in the shipment agrees with the number 
listed on the COC form. 

• Verif\' that the information on each sample bottle agrees uqth the information 
documented on the COC form. 

• Document on the COC form that the sample bottles are intact and the condition (such 
as container temperature or evidence of custody seal tampering) of all samples 
received. 

In the event of discrepancies with the COC form or problems with shipping or receiving, the 
laboratory Project Manager will notify URSGWC immediately. A unique laboratory sample 
number will be assigned to each sample. The laboratory identification number and the date 
received will be entered into the laboratory's data management system along with pertinent 
information from the COC form: sample number, sample date, sample location, sample 
description, and requested analyses. The laboratory data management system will maintain a 
record of the status of the samples, requests for modification of any analyses, sample storage 
locations, the status of QA review, and the £inalytical results. 

Shrader, the laboratory chosen to perform the chemical analyses, has sample receipt procedures, 
sample preparation and analytical database tracking procedures, and security procedures which 
safeguard sample integrity. 

After analysis, groundwater sample material will be retained by the laboratory until written 
notice is given to dispose of the samples. Once analyses have been delivered, URSGWC will 
determine if sample disposal is appropriate. URSGWC will obtain permission for disposal from 
BASF. 

6.6 SAMPLE SHIPMENT 

All samples are expected to contain low levels of contamination and will be packaged and 
shipped as environmental samples in accordance with applicable federal and state regulations. 
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6.6.1 Packaging 

Sample containers will b ; packed in bubble wrap to minimize the possibility of breakage and 
placed in metal or plastic coolers. Frozen "blue ice" packs or double "Ziploc" bags of ice will be 
placed around sample containers. Additional cushioning material will be added to the cooler, if 
necessar>'. Paperwork w.ll be put in a "Ziploc" bag and placed on top of the sample 
containers/l^lue ice or taped to the inside lid of the cooler. The cooler will be taped closed and 
signed custody seals will be affixed to two sides of the cooler. Laboratory address labels will be 
placed on top of the cooler. 

6.6.2 Shipping 

Standard procedures to be followed for shipping environmental samples to the analytical 
laboratory are outlined below: • 

• .All environmental samples collected vAW be transported to the laboratory by 
URSGWC personnel or shipped through Federal Express or equivalent overnight 
service. 

• Shipments will be scheduled to meet holding time requirements. 

• TTie laboratory will be notified to be prepared to receive a shipment of samples. If the 
number, type, or date of shipment changes due to site constraints or program changes, 
the laboratory will be informed. 

6.7 PROJECT FILE 

A central project file, containing complete project documentation of all aspects of the activities 
associated with the investigation will be maintained by the URSGWC Site Assessment 
Managers. This file will, at a minimum, include: 

Project plans and specifications 

Field logbooks and data records 

Maps and drawings 

Sample identif cation documents 

COC records 

The entire analytical data packages, including QC documentation 

Data validation reports 

Selected refereiice and literature 

Report notes and calculations 

Progress and technical reports 

Correspondence 
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Project documentation will be checked for completeness to include peer reviews, before 
placement into the file. 
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SECTIONSEVEN Calibration Procedures 

7.1 FIELD INSTRUMENT CALIBRATION 

The instruments which will be used to make measurements in the field are the following: 

URSGWC Operated FieJii Equipment 

• Portable pH meter with thermometer 

• Portable field conductivity meter 

• Portable oxidation-reduction (Redox) potential meter 

• Portable dissolved oxygen (DO) meter 

• OV.A or HNu (for sample screening and health and safety purposes) 

The above instruments and equipment used by URSGWC during the field related activities will 
be operated, calibrated and maintained according to manufacturer's guidelines and 
recommendations. Operation and calibration of the field instruments will be performed by 
LUSGWC personnel properly trained in these procedures and will be documented in an 
appropriate logbook and jilaced in the project file at completion of field activities. 

Calibration of the field instruments will always be performed on a daily basis and the stability of 
the calibration will be verified during sampling activities. 

Equipment that fails calibration or becomes inoperable during use will be removed from service 
and segregated to prevent inadvertent utilization. The equipment will be properly tagged to 
indicate that it is out of calibration. Such equipment will be repaired and recalibrated to 
approved QA standards by qualified persormel, as appropriate. Equipment that cannot be 
repaired vvill be replaced. 

7.2 LABORATORY INSTRUMENT CALIBRATION 
Calibration of laboratory enalytical instruments will be performed on a matrix specific basis 
according to the calibration procedures stipulated within the particular analytical method being 
followed. The analytical methods to be used are included in Section 8 of this QAPP. 

Documentation of all calitiration activities will be maintained by the laboratory and will also be 
submitted with the data packages when required or as requested. This information will become a 
part of the central project record and could be retrieved as necessary. 
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Grotmdwater samples collected during the EE/CC Program will be analyzed for select volatile 
organic compounds (VO('s), semi-VOCs, metals, ammonia and cyanide m accordance with 
approved USEPA analytical methods. Additionally, any groimdwater samples collected from 
well MW-B will be analyzed for PCBs in accordance with approved USEPA analytical 
protocols. The compounds/analytes that will be analyzed include: 

VOCs 

acetone 

methylene chloride 

vinyl chloride 

total xylenes 

SVOCs 

acenaphthene 

benzo(a)pyrene 

bis(2-ethylhexyl)phthalate 

2.4-dimethvlphenol 

fluorene 

2-methylphenol 

naphthalene 

pentachlorophenol 

phenanthrene 

phenol 

PCBs 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Inorganics 

arsenic 

chromium 

lead 

mercury 

ammonia 

cyanide 

Table 8-1 summarizes the sample preparation and analysis methods that Shrader Laboratories 
will use during the investigation. Should the methods cited in Table 8-1 be changed, either by 
issuing agency or through public notice in the Federal Register, the laboratory methods will be 
updated accordingly. 
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S E C T I O N N I N E Data Reduction, Reporting And Data validation 

Analytical data generated by Shrader Laboratories will be evaluated for precision, accuracy, 
representativeness, comparability and completeness. The data quality review process for this 
project will consist of data generation, reduction, and two levels of review. 

9.1 DATA REDUCTION 

The first round of review, will be conducted by Shrader's data reviewer who has initial 
responsibility for correctness and completeness of the data. All data generated by Shrader will 
be reduced in accordance with USEPA SW-846 protocols and Shrader's SOP. The laboratory 
will evaluate their work cuality, based on established set of guidelines and this QAPP. Shrader's 
data reviewer will evalua:e the data packages to ensure that: 

Sample prepai-ation information is correct and complete 

.Analysis information is correct and complete 

The appropriate SOPs have been followed 

Analytical results are correct and complete 

QC samples and criteria are within established control limits 

Blanks are within appropriate QC limits 

Special sample preparation and analytical requirements have been met 

Documentation is complete (all anomalies in the preparation and analysis have been 
documented; out-of-control forms, if required, are complete; holding times are 
documented) 

Shrader will perform in-house analytical data reduction and QA review under direction of a data 
review supervisor. Shrader will be responsible for assessing data quality and advising the 
URSGWC Site Assessme.it Managers of data that were rated "preliminary" or "unacceptable", or 
other notations that would caution the data user of possible unreliability. Data reduction, QA 
review, and reporting by tie laboratory will be conducted as follows: 

• Raw data produced by the analyst will be processed and reviewed for attainment of 
quality control criteria as outlined in the QAPP and/or established analytical methods 
or SOPs and fcr overall quality. 

• After entry into the laboratory information management system, a computerized 
report will be generated and sent to the laboratory data reviewer. 

• The data reviewer will decide whether any sample reanalysis is required. 

• Upon acceptance of the preliminary reports by the data reviewer, data reports will be 
generated. 

9.2 REPORTING DELIVERABLES 

The laboratory will prepare and retain full analytical and QC documentation. The task of 
reporting laboratory data to the MDEQ begins after the validation activity has been concluded. 
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S E C T I O N N I N E Data Reduction, Reporting And Data Validation 

The laboratory Project Mcinager will perform a final review of the report summaries and case 
narratives to determine whether the report meets the project requirements. In addition to the 
record of the chain-of-custody, the report format shall consist of the following: 

1. Case Narrative 

i) date of issuance 

ii) laboratory analysis performed 

iii) any deviations from intended analytical strategy 

iv) laboratory batch number 

v) number of samples and respective matrices 

vi) quality control procedures utilised and also references to the 
acceptance criteria 

vii) labc'rator}' report contents 

viii) project name and number 

ix) condition of samples "as received" 

x) discussion of whether or not sample holding times were met 

xi) discussion of technical problems or other observations which may 
havt; created cinalytical difficulties 

xii) discussion of any laboratory quality control checks which failed to 
mee: project criteria 

xiii) signature of laboratory Q A Manager 

2. Chemistry Data Package 

i) case narrative for each analyzed batch of samples 

ii) cross referencing of laboratory sample to project sample identification 
numbers 

iii) description of data qualifiers to be used 

iv) methods of sample preparation and analyses for samples 

v) sample results 

vi) raw data for sample results and laboratory quality control samples 

vii) results of (dated) initial and continuing calibration checks and GC/MS 
tuning results 

viii) surrogate spike recoveries, internal standard recoveries, matrix spike and matrix 
spike duplicate recoveries, laboratory control samples, method blank results, 
interference check sample recoveries, and serial dilution results 
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ix) labeled and dated chromatograms/spectra/instrument output of sample results and 
laboratory quality control checks 

The data package submitted will be a "CLP-like" data package consisting of all the information 
presented in a CLP data package but not necessarily on CLP forms. 

9.3 DATA VALIDATION 

The second level of review will be performed by the URSGWC QA Officer or qualified 
designee, whose flmction is to provide an independent validation of the data package. 
The data will be fiilly validated to determine conformance with the analytical methods 
used for analysis. The protocols established in this QAPP and in the following USEPA 
documents will be used aj; guidance during the data validation process: 

1. U.S. EPA Contract Laboratory' Program National Functional Guidelines for Organic Data 

Review, February 1993. 

2. U.S. EPA Contract LabDratory Program National Functional Guidelines for Inorganic Data 

Review, February 1994. 

The second level of revievv̂  will be structured to enstire that: 

Calibration data are scientifically sound, appropriate to the method, and completely 
documented. 

QC samples ar<: within established guidelines. 

Qualitative identification of sample components is correct. 

Quantitative results are correct. 

Transcription errors are not present. 

Documentation is complete and correct (all anomalies in the preparation and analysis 
have been documented); holding times are documented. 

The data are ready for incorporation into the final report. 

The data package is complete and ready for data archival. 

Upon completion of the data validation effort, the URSGWC QA Officer, or qualified 
designee, will submit a final report covering the overall assessment of the data quality. 
The reports will include: 

• A general assessment of the data package as it pertains to completeness and 
compliance. 

• Descriptions of any and all deviations from the required protocol. 

• An assessment of outliers and affect of the outliers on the overall usability of 
the data. 
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• Identification of applicable data qualifiers, including, if necessary, rejection of 
non-compliant <lata. 
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SECTIONTEN internal Quality Control 

10.1 FIELD QC 

Quality control procedureis for field measurements will be accomplished by documenting the 
reproducibility and measurements in the field by obtaining multiple readings and by calibrating 
each instrument tised in tlie field (where appropriate). 

Quality' control of field ssmpling will involve the collection of field duplicates and trip blank 
samples in accordance with the applicable procedures described in the Field Sampling Plan and 
in accordance with the frequencies provided in Section 4.2.1. 

10.1.1 Field Duplicate Samples 

Field duplicate samples ai-e made by splitting an individual sample between two sets of sample 
containers. Field duplicaie samples are expected to contain similar contaminant concentrations. 
Variability in the reported analyses is attributable to subsample variability or variability 
introduced by sampling, handling, or analytical procedures. The analysis of field duplicate 
samples provides an estin.ate of the aggregate sampling and analytical precision. Subsample 
variability is not expected to be significant for groundwater samples, but may be significant for 
soil samples. Field duplicate samples will be submitted "blind" to the laboratory. 

10.1.2 Trip Blank Samples 

Trip blank samples consist of two 40-ml glass vials with septum-lined lids which are filled with 
analyte-free water from the laboratory. These filled vials will be packed and shipped from the 
laboratory with the empty sample containers and subsequently retumed to the laboratory with the 
same set of sample containers they accompanied to the field. Trip blank samples will be 
analyzed for the same set of VOCs as the samples which they accompany. Results of the trip 
blank analyses will be used to determine whether contaminants may have been introduced during 
the sample shipping process. 

10.2 LABORATORY QC 

Internal QC procedures foi" laboratory analyses will be conducted in a manner consistent with the 
USEPA approved methods cited in Table 8-1. These procedures include the types of internal QC 
analyses required, the frequency of each analysis, the compounds or analytes to be used for QC 
sample analysis and the QA acceptance criteria for these analyses. 

Laboratory internal QC checks for laboratory analyses include, but are not limited to, the analysis 
of matrix spike and matrix spike duplicate samples, method blank samples, surrogate 
compounds, internal standiirds, check samples and calibration verification standards in 
combination with instrument calibrations. 
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SECTIONELE Y E N System And Performance Audits 

Internal audits may be performed, as appropriate, throughout the duration of the investigation. 
The objectives of the system and performance audits are to ensure that the quality assurance 
program developed for this project is being implemented according to the specified requirements, 
to assess the effectiveness of the quality assurance program, to identify non-conformances, and to 
verify that any identified deficiencies are corrected. If any significant deviations from the QAPP 
are documented, correcti^'e action measures will be implemented and doctimented as detailed in 
Section 14. Reports to be prepared at the completion of an audit are described in Section 15. 

11.1 SYSTEM AUDITS 

11.1.1 Field System Audit 

A field system audit may be conducted by URSGWC's QA Officer or qualified designee during 
the initial sampling activities. If a field system audit is conducted, the field auditor would 
carefully review the field equipment selection and use to ensure that the equipment is capable of 
performing the desired functions. Equipment selection review would be based on the capabilities 
and limitations of the mstaiment/sampling device. Use would be reviewed based on 
observations and comparisons of actual versus expected results. In addition, the field auditor 
would meet with key fielc. staff to review the field sampling program and evaluate the need for 
changes which may imprcve the results. 

The field auditor will pro\ide an oral report summarizing the results of the audit to the Site 
Assessment Managers within five working days of the audit. A written report documenting all 
activities associated with the field system audit will be provided to the Site Assessment 
Managers within ten working days after completion of the audit. The report will document audit 
findings, on-site meetings, and program revisions as necessary. 

It is anticipated that the field system audit, if conducted, will be performed soon after field start
up to identify and rectify eny potential problems early in the program. If changes to the 
approved QAPP are necessary following start-up of the field activities and completion of the 
initial field system audit, additional field system audits may be conducted during subsequent 
sampling activities. 

11.1.2 Laboratory System Audit 

A laboratory systems audit may be conducted by the URSGWC QA Officer or qualified designee 
during analysis of initial Scimple shipments sent to the laboratory. If a laboratory systems audit is 
conducted, the URSGWC QA Officer, in conjunction with the Project Manager representing the 
subcontracted laborator}', would ensure that documentation is available to verify that 
instrumentation required by the analytical methods were used in the analysis of samples, and that 
the instruments were functioning properly. This initial audit would also include a review of the 
analytical methods proposed for use and the laboratory Standard Operating Procedures (SOPs) 
prepared from the methods. The laboratory Project Manager or his/her designee will make 
changes as necessary following the initial laboratory systems audit. The laboratory' Project 
Manager will confirm oraf y within one working day and in writing within five working days to 
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S E C T I O N E L E V E N System And Performance Audits 

the URSGWC Site Assessment Managers and/or QA Officer, that the laboratory meets all 
requirements of the measurement system. 

11.1.3 Office System Audit 

Office system audits will be conducted as part of the overall URSGWC Quality Assurance 
Program. The office audit consists of reviewing the project file and verify'ing that data collected 
is being presented, reviewed, and filed in accordance with this QAPP. The URSGWC QA 
Officer will be responsible for conducting office system audits of this project as part of regular 
duties. The QA Officer will present the findings to the Site Assessment Managers if further 
action is required. 

11.2 PERFORMANCE AUDITS ^ 

Performance audits are usually conducted after data production systems are operational and are 
generating data. Performjince audits consist of two types: internal and external. 

URSGWC will submit internal performance audit check samples to the subcontracted laboratory. 
The samples will consist of blanks and duplicates as described in this QAPP. Some duplicate 
samples may be used by tlie laboratory for matrix spike analysis. Analytical results from these 
internal performance audit samples will be used throughout the project to assess data from 
environmental samples foi- accuracy and precision. 

External performance audit check samples are samples submitted by external regulatory agencies 
to assess whether a contractor's laboratory is generating data within acceptable control limits. If 
external performance audit check samples are provided by MDEQ, URSGWC's subcontracted 
laboratory will analyze the: samples and provide analytical results along with results of the 
environmental samples. 
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SECTIONTWEL V E Preventive Maintenance 

All equipment and instruments will have a prescribed routine maintenance schedule in addition 
to a calibration schedule to ensure reliable analytical data is generated for this project. 
Preventive maintenance;Ail 1 be performed and documented by qualified project personnel. 

12.1 FIELD INSTRUMENTS 

All field instrumentation, sampling equipment, and accessories will be maintained in accordance 
with the manufacturer's recommendations and specifications and established field practice. All 
maintenance will be performed by qualified project personnel and will be documented by the 
appointed equipment manager of his designee. 

The Field Investigation Leaders and Site Health and Safety Officer will review calibration and 
maintenance records on a regular basis to ensure that required maintenance is occurring. These 
activities will be recorded in the field logbook to document that established calibration and 
maintenance procedures have been followed. Field instruments will be checked and calibrated 
prior to their use on-site, and batteries will be charged and checked daily where applicable. 
Table 12-1 summarizes tlie frequency of service for field instruments. 

12.2 LABORATORY INSTRUMENTS 

Shrader Laboratories is responsible for the maintenance of laboratory equipment. Preventive 
maintenance will be provided on a scheduled basis to minimize downtime and the potential 
interruption of analytical work. All instruments will be maintained in accordance with 
manufacturer's recommer.dations and normal approved laboratory practice. 

Designated laboratory persormel will be trained in routine maintenance procedures for all major 
instrumentation. When repairs become necessary, they will be performed by either trained staff 
or trained service enginee:-s/technicians employed by the instrument manufacturer. Shrader has 
instruments which will sei-ve as backups to minimize the potential for downtime. All 
maintenance will be documented and kept in permanent logs. These logs will be available for 
review by auditing personnel. 

Both scheduled maintenarce and unscheduled maintenance required by operational failures will 
be recorded. Designated laboratory operations coordmators will review maintenance records on 
a regular basis to ensure ttiat required maintenance is occurring. Table 12-1 summarizes the 
frequency which components of key analytical instruments or equipment will be serviced. 
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SECTIONTHIRTEEN Data Assessment Procedures 

13.1 INTRODUCTION 

The reliability and credibility of analytical laboratory results are evaluated by the inclusion, as an 
integral part of any analy:ical procedure, of a program of randomly selected duplicate analyses, 
analysis of standards or soiked samples, and the utilization of trip blank samples. 

Precision of analytical results will be evaluated as the relative percent difference (RPD) between 
laboratory or field duplicate samples analyses. Accuracy is reported as the percent recovery of a 
parameter from a sample of known value with a given analytical procedure. 

The procedures described below are designed to evaluate precision and accuracy for each 
anahtical method. For reliable data to be produced, systematic checks must show that test 
results remain reproducible and that the methodology is actually measuring the quantity of 
anahte in each sample. Quality' assurance must begin with sample collection and not end until 
data results have been assessed. 

Data validation will be accomplished by the URSGWC QA Officer and/or designees. The 
URSGWC QA Officer or designees will review the analytical results for compliance with the 
established acceptance criteria of each particular method. Problems associated with sample 
collection, packing, shipping, or analysis will be taken into consideration in evaluating the 
quality of the data. 

Sections 13.2, 13.3 and 12.4 list the procedures that will be used to evaluate data precision, 
accuracy, and completeness for the analyses conducted. 

13.2 ACCURACY 

Accuracy will be expressed as percent recovery (%R) for laboratory control samples as follows: 

X 
Percent Recoverv = — x 100 

T 

where: x = the observed value of measurement 

T = "true" value 

These recoveries will be compared with the control limits and the outliers will be assessed in 
conformance with other QC data. Surrogate recoveries will also be calculated as above and 
compared against control limits of each method. If the surrogate percent recoveries are outside 
control limits, the data wili be assessed as specified in the appropriate validation guidelines. 

In addition, the matrix spike and matrix spike duplicate sample results will be used to calculate 
the percent recovery. 

X — S 
Percent Recovery (for matrix spikes) = x 100 

where: X = observed value after spike 

S = sample value 

T = amount spiked 
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SECTIONTHIRTEEN Data Assessment Procedures 

Matrix spike and matrix spike duplicate percent recoveries will be compared to limits specified 
in the applicable method ;md the data assessed as specified in the appropriate validation 
guidelines. 

13.3 PRECISION 

Precision will be expressed as relative percent difference (RPD) for duplicate environmental 
samples, and matrix spike/matrix spike duplicate sample analyses, as follows: 

\S-D\ 
RPD = -^ r^-x 100 

{S + D ) l l 

where: S = first sample value (original) 

D = second sample value (duplicate) 

The RPDs will be compared against the limits of the applicable method and the data assessed as 
specified in the appropriate validation guidelines. Where no guidelines or criteria exist, 
professional judgment will be used in assessing the data. 

13.4 ASSESSMENT CF DATA FOR COMPLETENESS AND USABILITY 

Following validation of the data packages, assessment of the data with respect to fulfillment of. 
quality- assurance objectives will be accomplished by the joint efforts of the URSGWC QA 
Officer and Site Assessment Managers. This assessment will consider sample collection, sample 
handling, field data, validc.ted blank values and field duplicate values, and additional data flags 
or qualifiers specified to each set of data. 

The analytical completeness will be calculated by the ratio of accepted analytical results 
(including estimated values) to the total number of analytical results requested on samples 
submitted for analysis. The equation for analytical completeness is: 

., _ , Accepted Analytical Results 
% Completeness - Total Number of Analytical Results Requested 

Completeness for laboratoiy analyses will be determined by matrix for each analytical method as 
compared to historical completeness data available for the methods. USEPA methods similar to 
those that will be used for ±is project have historically yielded data that are between 80-85% 
complete. A completeness goal of 90 percent will be established for the analysis of samples for 
this investigation. 

The URSGWC QA Officer and Site Assessment Managers will decide if the data are sufficient 
and complete for its intended use. If it is judged that the data are inadequate, additional field 
samples will be collected to accomplish the study goals. Decisions to repeat sample collection 
and analysis may be made by the Site Assessment Managers and QA Officer based on the extent 
of deficiencies and their iir.portance to the overall objectives of the study. 
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SECTIONFOURTEEN Corrective Action 

14.1 INTRODUCTION 

Corrective actions may be: required for two classes of problems: analytical and equipment 
problems and noncompliance problems. Analytical and equipment problems may occur during 
sampling, sample handlin.5, sample preparation, laboratory instrumental analysis, and data 
review. 

For noncompliance probk;ms, formal corrective action will be determined and implemented at 
the time the problem is identified. The person who identifies the problem is responsible for 
notify'ing the URSGWC Site Assessment Managers and QA Officer. Implementation of 
corrective action will be confirmed in writing through the same channels. 

.Any non-conformance wiih established quality control procedures in this QAPP will be 
identified and corrected in accordance with this QAPP. The URSGWC Q.A Officer or designee 
will issue a Non-conformcLnce Report for each non-conformance condition. 

Corrective actions will be implemented and documented in the field logbook. No staff member 
will initiate corrective action without prior communication of findings through the proper 
charmels. If corrective actions are insufficient, work may be stopped by the URSGWC Site 
Assessment Managers or (^A Officer. 

14.2 FIELD CORRECTIVE ACTION 

Technical staff and project persormel will be responsible for reporting all suspected technical or 
QA non conformance or suspected deficiencies of any activity or issued document by reporting 
the situation to the Field Investigation Leaders or designee. The Field Investigation Leaders will 
be responsible for assessing the suspected problems in consultation with the URSGWC QA 
Officer and Site Assessment Managers and making a decision based on the potential for the 
situation to impact the quality of the data. If the situation warrants a corrective action, then a 
non-conformance report will be initiated by the Field Investigation Leaders. 

The Field Investigation Leaders will be responsible for ensuring that corrective action for non 
conformances are initiated by: 

• evaluating all reported non conformance's; 

• controlling additional work on non conforming items; 

• identifying disposition or action to be taken; 

• maintaining a log of non-conformance's; 

• reviewing non-conformance reports and corrective actions taken; and 

• ensuring non-conformance reports are included in the final site documentation in 
project files. 

If appropriate, the Field Investigation Leaders will ensure that no additional work that is 
dependent on the non-conformance activity is performed until the corrective actions are 
completed. 
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SECTIONFOURTEEN Corrective Action 

Corrective action for field measures may include: 

Repeat the measurement to check the error; 

Check for all proper adjustments for ambient conditions such as temperature; 

Check the batteries; 

Re-calibration, 

Replace the in;;trument or meastirement devices; and 

Stop work (if necessary). 

The Field Investigation Leaders are responsible for all site activities. In this role, the Field 
Investigation Leaders are at times, required to adjust procedures to accommodate site-specific 
needs. '> 

.Any change in procedures will be documented and signed by the initiators and the Field 
Investigation Leaders. Ea;h document will be numbered serially as required, and attached to the 
field copy of the affected document. 

The Field Investigation Leaders are responsible for the controlling, tracking, and implementation 
of the identified field changes. Reports on all changes will be distributed to all affected parties. 
The URSGWC Site Assessment Managers and BASF will be notified whenever program 
changes in the field are made. 

14.3 LABORATORY CORRECTIVE ACTION 

Corrective action in the laboratory may occur prior to, during, and after initial analyses. A 
number of conditions, such as broken samples containers, multiple phases, low/high pH readings, 
and potentially high concentration samples may be identified during sample log-in or just prior to 
analysis. Following consultation with lab analysts and section leaders, it may be necessary for 
the laboratory's Quality Asstirance Officer to approve the implementation of corrective action. 
The submitted SOPs specify some conditions during or after analysis that may automatically 
trigger corrective action or optional procedures. These conditions may include dilution of 
samples, additional sample extract cleanup, automatic reinjection/reanalysis when certain quality 
control criteria are not met, etc. 

The bench chemist will identify the need for corrective action. The Shrader Laboratories QA 
Officer in consultation with the Shrader Laboratories supervisor and staff, will approve the 
required corrective action to be implemented by the laboratory staff. The laboratory QA Officer 
will ensure implementation and documentation of the corrective action. If the non conformance 
causes project objectives not to be achieved, it will be necessary to inform all levels of project 
management, including BASF, to concur with the corrective action. 

These corrective actions are performed prior to release of the data from the laboratory. The 
corrective action will be documented in both the laboratory's corrective action log (signed by 
analyst, section leader and QA Officer), and the neirrative data report sent from the laboratory to 
the URSGWC QA Officer. 
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SECTIONFIFTEEN Reports to Management 

15.1 AUDIT REPORTS 

Audit report(s) summarizing the results of system audits will be prepared at the completion of 
system audit(s). The format of audit reports is variable depending on the type of audit 
conducted, but will include, at a minimum, the project name, date of the audit, name of the 
auditor, project aspects audited, results of the audit including any QA deficiencies, and 
recommendations. 

15.2 CORRECTIVE ACTION REPORTS 

Any incidents requiring ciDrrective action will be documented. Procedurally, the QA Officer will 
prepare the reports. These reports will be addressed to the Site Assessment Managers and 
distributed to the project staff and Peer Reviewer, as appropriate. The summary of findings shall 
be facmal, concise, and ccimplete. .Any required supporting information will be appended to the 
report. 

15.3 DATA VALIDATION REPORTS 

After the fieldwork has been completed and the final analyses are completed and checked, a data 
validation report will be prepared. The report will summarize the data validation efforts and 
provide an evaluation of tlie data quality' in regard to precision, accuracy, and analytical 
completeness as defined in Secfion 13 of the QAPP. The URSGWC QA Officer or designee will 
prepare this final summarj' and incorporate it as part of the project report. 

Concerns which arise duriag the course of the project that may require changes to the scope of 
work or deviations from tt.e established protocols specified in the approved project plans will be 
brought before BASF for discussion and resolution. 
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SUMMARY OF Tllli: SAMPLING AND ANALYSIS rR()(7UAM 
Eli/CA PROGRAM 

BASF RIVERVIEW SITE 
RIVERVIEW, MICHIGAN 

MiUrix Field 

P;uamc(cr.s 

Eiihonilory 

Paraindcis 

Analytical 

Methods ^" 

QC Samples 

Field Trip 
Iiivc.sti)>afive Duplicate UlanU 

Samples "" ' '̂ * ( • ' ) 

MS/MSD 

Samples Samples Samples w Total 

Existing Wells 
cv j i ie/.uii iCiCl .1 

Groimdwnlcr 

(Per Event) 

(;\vi)cpiii<fe 

lilcviilioM, 

pll, I'eiupcialiirc, 

Coiidiiclivily 

dissolved ox>i;cn 

Redox 

Sclecl VOCs 

Select SVOCs 

Select field IlKcied iiieliil 

PCBs 

iimmoiiia 

Cyanide 

S\V-8d6 8260 

SW-8')r) 8270 

s 6010/7000 series 

SW-8'16 8082 

F.PA 350.1 

SW-846 9012 

j ' i 

14 

14 

1 
14 
14 

2 

2 

2 

i 
2 
2 

2 

NA 

NA 

NA 
NA 
NA 

1/1 

1/1 

1/1 

l/l 
1/1 
1/1 

20 

18 

18 

4 
18 
18 

Nc>v Wells 

Groundwater 

(Per Event) 

Groundwater 
from Geoprobes 

GW i:)eplli & 

Iilev.qtion, 
pll, Tcinperutiirc, 

Coiidiiclivily 
dissolved oxygen 

Redox 

NA 

Select VOCs 

Select SVOCs 

Select incUils 

imimonia 

Cyanide 

Geochemical paraiiieleis 

Select VOCs 

Select SVOCs 

Select metals 

ammonia 

Cyanide 

SVV-846 8260 

SW-846 8270 

6010/7000 .series 

n i 'A .350.1 

SW-846 9012 

sec note 5 

SW-846 8260 

SW-846 8270 

6010/7000 series 

lil 'A 350.1 

SW-846 9012 

12 

12 

12 
12 
12 

5 
5 
5 
5 
.5 

1/1 16 

NA 

NA 
NA 
NA 

1 
NA 
NA 
NA 
NA 

1/1 

1/1 
1/1 
1/1 

-
-
-
— 

15 

15 
15 
15 

7 
6 
6 
6 
6 

1 or2 4/1'J W 



TABLE 4-1 
SUMMARY OF THE SAMPLING AND ANALYSIS PROGKAM 

EE/CA PROGRAM 
BASF RIVERVIEW SITE 

RIVERVIEW, MICHIGAN 

Notes: 
(1) Refer to QAPP Table 8-1 for complete description of analytical methods. 

(2) Field duplicates will be collected at a rate of one per 10 investigative samples. 

(3)Thc total number of trip blanks arc estimates only; one trip blank set will be iucludcd with each shipping cooler containing samples for VOC analysis. 

(4) Matri.x spikc/matri.x spike duplicate samples. These QC samples will be collected at a rate of one per 2t) investigative samples. 
For aqueous samples, triple the normal volume is required for VOCs and double sample volume is required for SVOCs, 

(5) Selected wells may be analyzed for CO2, NO3, phosphate, methane, SO4, total and ferrous iron, chloride, alkalinity and hardness. 
These parameters will be analyzed by the BASF laboratory in Wj'andotte, Michigan, 

(6) Field rinsate blanks are not required since samples will be collected using dedicated sampling equipment with disposable (lllcring equipment. 

NA - Not applicable 
VOCs-Volatile organic compounds 
SVOCs-Semivolatile organic compounds 
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TABLE 4-2 

SHRADER LABORATORIES 

PRECISION AND ACCURACY CONTROL LIMITS 

EE/CA PROGRAM 

BASF RIVERVIEW SITE 

RIVERVIEW, MICHIGAN 

ANALYSES 

VOCs (8260): 

acetone 
methylene chloride 

vinyl cl-.loride 

xylenes 

SVOCs (8270): 

acenaphthene 

fluorene 

naphthalene 
pentachlorophenol 

phenantirene 

phenol 

PCBs (8082): 
.'\roclor-1254 

.Metals (6010/7000 series): 

arsenic 

chromiuTi 
lead 

mercury 

Inorganics 

ammonia (350.1) 

cyanide (9012) 

Notes; 

NA- Not applicable 

(1)- RPD control limits between mat 
duplicate analyses. 

Water Control Limits | 

% Recovery 

Limits 

72-115 

75-125 

60-124 

•60-120 

66-102 

70-130 

46-125 
42-150 

70-130 

11-105 

52-100 

80-120 

80-120 
80-120 

80-120 

80-120 

80-120 

Relative 
% Difference 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

30 

20 

20 
20 

20 

20 

20 

rix spike/matrix spike 
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TABLE 4-3 
SHRADER LABORATORIES 

CONTROL LIMITS FOR SURROGATE COMPOUNDS 
EE/CA PROGRAM 

BASF RIVERVIEW SITE 
RIVERVIEW, MICHIGAN 

Analytical Method 

VOCs (8260): 

8260 

8260 

8260 

8260 

SVOCs (8270): 

8270 

8270 

8270 

8270 

8270 
8270 

PCBs (8082): 

8082 

8082 

Surrogate Compound 

toluene-dg 

bromofluorobenzene 
1,2-dichIoroethane-d4 

dibromofluoromethane 

nitrobenzene-dj 

2-fluorobiphenyl 
terphenyl-di4 

phenol-ds 

2-fluorophenol 
2,4,6-tribromophenol 

biphenyl-dig 

tcmx 

Water Recovery 
Limits(%) 

83-113 

69-129 

70-130 

70-136 

42-120 

53-125 

52-142 

15-105 

34-106 
34-124 

18-84 

45-93 
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TABLE 4-4 

AQUEOUS PROJECT TARGET LIMITS 

EE/CA PROGRAM 

BASF RIVERVIEW SITE 

RIVERVIEW, MICHIGAN 

Target Compounds 

VOCs (8260) 

acetone 

methylene chloride 

vinyl chloride 

xylenes (total) 

SVOCs (8270) • 

acenaphthene 

benzo(a)pyrene 

bis(2-ethylhexyl)phthalate 

fluorene 

naphthalene 

pentachlorophenol 

phenanthrene 

2-methylphenol 

2,4-dimethylphenol 

phenol 

PCBs (8082) 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

.Aroclor-1248 

Aroclor-1254 

.\roclor-1260 

Metals (6010/7000 series) 

arsenic 

chromium 

lead 

mercury 

Inorganics 

£.mmonia (350.1) 

cyanide (9012) 

Project 

Target Limits 

Water 

Hg/1 

100 

5 

1 

3 

5 

5 

5 

5 

5 

2* 

5 

5 

5 

5 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

20 

5 

3.0 

0.2 

50 

5 

* The Project target Limit has been lowered from the MDEQ requirement of 

20 fig/I to 2 ^g/l based on the GSI value of 2.8 ^g/1. 
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TABLE 6-1 
CONTAINER, PRESERVATION, SHIPPING AND PACKAGING REQUIREMENTS 

EE/CA PROGRAM 
BASF RIVERVIEW SITE 

RIVERVIEW, MICIIKJAN 

Analysis 

i )VOCs 

2) SVOCs 

3) PCBs 

3) Melijls 

4) Ammonia 

5) Cyanide 

Sample 
Containers 

3 x 40 ml glass 

2 x 1 Liter amber 

glass bottles 

2 X 1 Liter niiiber 

glass bottles 

1 X 1 liter plastic 
polyethylene bottle 

1 X 1 liter plastic 
polyethylene bottle 

1 X 1 liter plastic 
polyethylene bottle 

Preservation 

llCltoplI<2, 

Cool to 4° C 

Cool to 4° C 

Cool to 4° C 

IlN03topll<2, 

Cool to 4° C 

I-12S04 to pH<2, 

Cool to 4° C 

NaOH to pi 1> 12, 

Cool to 4° C 

Maximum 
llulding Time 

14 (lays from collection. 

7 days from collection to 

extraction, 40 days from 
extraction to analysis. 
7 days from collection to 

extraction, 40 days from 

extraction to analysis. 

6-months from collection to 
analysis. Meicury 28 days. 

28 days from collection. 

14 days from collection. 

Volume of 
Sample 

rill completely 

Fill to neck of 

bottles 

Fill to neck of 

bottles 

Fill to neck of 
bottle 

Fill to neck of 
bottle 

Fill to neck of 
bottle 

Shipping 
Means 

Overnight 

Overnight 

Courier 

Overnight 

Courier 

Overnight 
Courier 

Overnight 
Courier 

Overnight 
Courier 

Packaging 

Bubble Pack 

Bubble Pack 

Bubble Pack 

Bubble Pack 

Bubble Pack 

Bubble Pack 

Notes: 
(1) Triple sami)le volume will be required for aqueous matrix spike/nialrix spike duplicate analyses. 
VOCs-Volatile organic compounds 
SVOCs-Senii-volatile organic compounds 
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TABLE 8-1 

SUMMARY OF SAMPLE 

PREPARATION AND ANALYSIS METHODS 

EE/CA PROGRAM 

BASF RIVERVIEW SITE 

RIVERVIEW, MICHIGAN 

Parameter 

VOCs 

SVOCs 

PCBs 

Metals less mercury 

mercury 

.Ammonia 

Cyanide 

Matrix 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

.Aqueous 

Aqueous 

Aqueous 

Preparat ion 
Method 

SW-846 5030B 

SW-846 35IOC 

•SW-846 35IOC 

SW-846 30 lOA 

SW-846 7470A 

MCA WW 350.1 

SW-846 9012A 

Analysis 
Method 

SW-846 8260B 

SW-846 8270C 

SW-846 8082 

SW-846 6010 B 

SW-846 7470A 

MCA WW 350.1 

SW-846 9012A 

SW 846 - Test Methods for Evalucting Solid Waste. Physical/Chemical Methods. 

Third Edition, EPA, September 1986 and approved updates. 

MCAWH' - Methods for Chemical .-Inalysis of Water And Wastes. EPA, 1983. 
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TABLE 12-1 
PREVENTIVE MAINTENANCE PROCEDURES FOR FIELD 

INSTRUMENTS AND LABORATORY INSTRUMENTATION/EQUIPMENT 
EE/CA PROGRAM 

BASF RIVERVIEW SITE 
RIVERVIEW, MICHIGAN 

INSTRUMEI>rr 

FIELD INSTRUMENTS: 
pH Meter 

Specific Conductance Meter 

Thermometer 

OVA/Hnu 

Dissolved Oxygen Meter 

Redox Meter 

LABORATORY INSTRUMENTS: 
Gas Chromotography and 
Mass Spectometer 

ACTIVITY 

Calibrate 
Check Calibration 
Immerse Probe in DI water 
Replace Batteries 

V 

Calibrate 
Check Calibration 
Clean Probe 
Replace Batteries 

Inspect Instrument 
for change 
Replace Batteries (if digital) 

Inspect Instrument for change 
Check Calibration 
Recharge Batteries 
Clean Lamp 

Check Calibration 
Clean Probe 
Replace Batteries 

Check Calibration 
Clean electrode 

Inspect Septa 
Clean Injection Port 
Clean Source 
Change Pump Oil 
Clip Column Leader 
Check Gasses 
Check for Leaks 

Check Autosampler Alignment 

FREQUENCY 

Begining of Each Day 
Twice Daily 
Each Use 
As Needed 

Begining of Each Day 
Twice Daily 
Each Use 
As Needed 

Daily 

As Needed 

Daily 
Twice Daily 
As Needed 
As Needed 

Daily 
Each use 
As Needed 

Twice daily 
Each use 

Daily, replace as needed 
Daily 
Monthly 
Quarterly 

Daily 
Daily 
As Needed 

Daily 
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TABLE 12-1 
PREVENTIVE MAINTENANCE PROCEDURES FOR FIELD 

INSTRUMENTS AND LABORATORY INSTRUMENTATION/EQUIPMENT 
EE/CA PROGRAM 

BASF RIVERVIEW SITE 
RIVERVIEW, MICHIGAN 

INSTRUMErfT 

Purge and Traa 

Inductively Coupled Plasma 

Mercury Cold Vapor Analyzer 

Laboratory Balances 

Laboratory Ovens 

Laboratory 
Refrigerators 

ACTIVITY 

Inspect Trap 
Bake Lines 
Clean Sample Vessels 
Check Gasses 
Perform ^eak Check 

Check Aspiration Tube 
Clean Torch Assembly 
Clean Spray Chamber 
Check Gasses 
Clean/Lube Pump Rollers 
Check -o-Rings 

Check Tubing 
Clean Sparger 
Clean Windows 
Change Source Lamp 
Check Accuracy/Linearity 
Calibrate/Certify 
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